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December  28,  1981 


Seeley  Lake  Refuse  District 
Seeley  Lake,  Montana  59868 

Re:  Solid  Waste  Management  Plan 

District  Members: 

In  accordance  with  our  engineering  agreement,  v^le  are  transmitting  twenty- 
five  (25)  copies  of  the  final  Solid  Waste  Management  Plan  for  the  Seeley 
Lake  Refuse  District. 

This  study  was  funded  through  a grant  from  the  State  of  Montana,  De- 
partment of  Health  and  Environmental  Sciences.  The  primary  purpose  of 
this  study  was  to  inventory  the  current  solid  waste  management  practices 
in  the  study  area  and  to  make  recommendations  as  to  the  most  efficient  and 
practical  waste  management  strategy  for  the  area.  A summary  of  the  find- 
ings and  conclusions  of  the  study  is  included  in  Part  One  of  this  report. 
The  details  of  the  recommended  plan  for  the  District  are  included  in  Part 
Six. 

We  appreciate  the  opportunity  to  conduct  this  study  for  your  Refuse  Dis- 
trict and  feel  this  project  v^iould  not  have  been  a success  without  the  as- 
sistance of  the  members  of  the  District  who  organized  and  have  overseen 
this  project.  If  you  desire  additional  information,  or  if  we  can  be  of  fur- 
ther assistance  to  the  District  in  implementing  this  plan,  please  contact  us 
at  your  earliest  convenience. 


Respectfully  submitted, 


ROBERT  PECCIA  & ASSOCIATES 


Barry  E.  Damschen,  P.E 
Vice-President 


BD/gp 


SOLID  WASTE  MANAGEMENT  PLAN 
FOR 

SEELEY  LAKE  REFUSE  DISTRICT 


DECEMBER,  1981 


FINAL  REPORT 


Prepared  By: 


Robert  Peccia  & Associates 


The  funding  of  this  project  was  made  possible  through  a grant  obtained  from  the  State 


of  Montana  Department  of  Health  and  Environmental  Sciences. 


Digitized  by  the  Internet  Archive 

in  2016 


https://archive.org/details/soiidwastemanage1981  robe 


TABLE  OF  CONTENTS 


PART  ONE:  INTRODUCTION 

A.  Background 1.1 

B.  Project  Scope  of  Work 1.1 

C.  Project  Summary  and  Recommendations 1.2 

PART  TWO : EXISTING  SOLID  WASTE  MANAGEMENT  CONDITIONS 

A.  General 2.1 

B.  Applicable  Laws  and  Regulations 2.1 

C.  Existing  Solid  Waste  Services  and  Facilities 2.1 

D.  Solid  Waste  Quantities 2.9 

PART  THREE : EVALUATION  OF  ALTERNATIVE  DISPOSAL  SYSTEMS 

A.  General 3.1 

B.  Description  of  Applicable  Alternatives 3.1 

C.  Annual  System  Cost  Analysis 3.7 

D.  Sensitivity  Analysis 3.12 

PART  FOUR;  RECYCLING  FEASIBILITY  ANALYSIS 

A.  General 4.1 

B.  Types  and  Quantities  of  Recoverable  Materials 4.1 

C.  Market  Analysis  for  Secondary  Materials 4.2 

D.  Summary  of  Recycling  Feasibility 4.8 

PART  FIVE ; ANALYSIS  OF  SPECIAL  WASTES 

A.  General 5.1 

B.  Analysis  of  Individual  Waste  Types 5.2 

PART  SIX;  RECOMMENDATIONS 

A.  Recommended  Alternatives 6.1 

B.  Implementation  Strategies 6.3 

APPENDIX  A:  SANITARY  LANDFILL  SITE  LOCATION  INVESTIGATIONS 

A.  Introduction A-1 

B.  General  Description  of  Site  Location  Criteria  Evaluated A-1 

C.  Summary  of  Landfill  Location  Investigations A-4 


8'rW3T>iO’J  -mtAHA  1'  %•  ^iv^L 


u 

9 

»J .. 

u . 


.....  W . „ 7 ^ 

' ' ■•  -‘&A 

. ^ s...  ,..-i 

,, ,;.''’I  . .: . , . ..V .. . . f ■>  I ■ ,■ ..  .-a  *^loW  M 


1ST 


<r 


^5 


it  C >7^;» 


f«£i^ 


. ...  s,.-^A‘^...  , ^ , -snmhijf^Jgy^l  butt  >ewiiri^a|^^|iii|q<3A^ 

.A  . . .-v»  . . *|*»W 

iKHi pMAzw^ia  aviTAWflavjA  30 vtouAUJAvg  ^aa»MT  t»a'!. 


V*  . * 

I ' 23 


V.  • ♦ l^>«  I 


. ?s^vA  _ ,,, 


' * ' *■  " * " iS  ■ '“  , VfcM.i  ■ 


I 


( 4- . 
I>  .. 


\ ,.t  ■’fr  /•■• 


^''' X'.‘ + •.  r-; 

‘4>. 


3^ 


• • . ■*  ^ 4 * f-  ».  .««T<  «'i  ♦';  h * •>', 


B 


B-  r'  ■ • as-  -■’^  ■'■  ' 'A 

'.-i-  . . . ......  .. ...  /; 

' ■ '-  -^,A#r^'' 


%)  "■:« 


:-W 


i.i  . 

: c . - 


......  4,  . . I , ■»■"  . |.v. 


..,f  V 


. *.;% 


b1  ".!^"; 


'P 


n 


u.. . 

c.i>.. 


*■*»»*•♦ 


'a  ,4  • # • • • : ^ 0i  ■^.  9-  'i  ■ 

A « t # * « t * • I '«  *.  f ’«  ,,*, ‘r'l 


enoiTAortzawii 


mwAj  mAftm!^ 


_ . ..Ml.  . 4 .'.  ,.,'S^'''  - ..  . '«M'4j...trvil.fu'»*.,l«^l 


LIST  OF  TABLES 


Table  Following 

No.  Description  Page  No. 

II-l  Population  Forecast  Summary 2.12 

II-2  Solid  Waste  Quantities  (Larson  Transport  & Disposal) 2.15 

II- 3  Solid  Waste  Quantities 2.20 

III- l  Alternatives  Analysis  - Basis  of  Design 3.2 

III-2  Sanitary  Landfill  Cost  Summary 3.3 

III-3  Green  Box  Container  System  Facility  Costs 3.4 

III-4  Roll-Off  Container  System  Facility  Costs 3.4 

III-5  65-Cubic-Yard  Compacted  Transfer  Station  Cost  Summary 3.5 

III-6  Class  III  Landfill  Cost  Summary 3.6 

III-7  Waste  Incineration  Facility  with  Heat  Recovery  Cost  Summary 3.7 

III-8  Transportation  Unit  Costs 3.9 

III-9  Alternatives  Analysis  Summary  - Annual  System  Costs 3.11 

III-IO  Transportation  Cost  Summary 3.11 

III- l  1 Transportation  Labor  Cost  Summary 3.11 

IV- 1  Summary  of  Total  Waste  Composition 4.2 

VI-1  Recommended  Plan  - Capital  and  Annual  Costs 6.2 

VI-2  Alternate  Recommended  Plan  - Capital  and  Annual  Costs 6.3 

VI-3  Implementation  Schedule 6.5 

A-1  Potential  Landfill  Site  Descriptions A4 

A-2  Potential  Landfill  Sites  Ranking A^ 


; ,,;;£..;;':j;^;«'  , , ':  '■'  • ,/■  • ; , ■ , ,' C 

»S  ■■'  " H0iic;im-:r.  ■ '■  '"'Ms*  • 

—111  ‘ „_l^i-^J .iXu-^- ..^_i_ii-i- ...  - I lA.  l■"ll^^~  i~"  i~M^~r 

' '■  H*  • 

- . ••  ■ •.  ■■  ■'  ’ ,''--0';'''"  • 't' 



,.,:  L ¥'ijifim:r^!.  izo'>:  7^' ‘£*iU  ; 

..Ir.r*’')  . 

,;  , . . • -‘U'l  ^ ;.  ;"'•'  - ,,  ' :•  •.  •' 

. . Wji)  .Syit'  r 

' . ',:U3fUOTJ8,feo3 

Hi-fi"  'u'd  w/)  vT//oos/?,4noH  ?niv#  v...lli;»if’4  fiato.t),0b//l'  T-Ifl 

..  % ''<.dk 

..;,iE©'J  li0,U  iriOiisl^o^aWii-tT :'%1S1"'' 

t.\do'}  rti5b\'iS  k^^yi-A  a&¥|ls/m:^lA  ^-ill 

.........  : 'pefiimi)X ' uHO  ’V 

'■; tscOXii'toU-fe 

u1z0f  blbT3^^  . ■ 'l-Vi  § 

. . . .Ei«tO  UiUtmA  bu-.  ■•''■  ^ f-P/  ;tl 

. '■  .','■ 

. .......  aj  fjiiVd  6*1  “ -r-A''' ' 

WliS;  HilbcijJ  ’ £-A.*’ 


LIST  OF  FIGURES 


Figure  Following 

No.  Description  Page  No. 

II-l  Enumeration  Districts 2.10 

II-2  Population  Concentrations 2.11 

II-3  Recreation  Sites 2.19 

II- 4  Seasonal  Variation  in  Solid  Waste  Quantities 2.21 

III- l  Sanitary  Landfill  - Trench  Method 3.3 

III-2  Sanitary  Landfill  - Area  Method 3.3 

III-3  Roll-Off  Container  Site 3.5 

III-4  Transfer  Station  Layout 3.5 

111-5  Sensitivity  of  Increased  F uel  Prices 3.13 

111-6  Sensitivity  of  Increased  Waste  Quantities 3.13 

A-1  Potential  Landfill  Sites A4 


?!  t to  t ?»1J 


■ ■■■ 

' V' 

'•  ' ■ '-■  '".I  -’  ^'\'‘^•,■<‘r^fi^,‘'.■'\  '*■  >'  ' •."■'a  ,;.5 


PART  ONE 


INTRODUCTION 


PART  ONE 


INTRODUCTION  & SUMMARY 


A.  BACKGROUND 

Growth  within  the  Seeley  Lake  area  over  the  last  decade,  the  increasing  popularity  of  the  region 
for  year-round  recreational  activities,  and  the  ever-increasing  costs  of  handling  and  disposing  of  solid 
waste  in  an  environmentally  safe  manner  have  all  contributed  to  the  need  for  an  economical,  long- 
term alternative  for  solid  waste  handling  aiid  disposal.  Currently,  no  landfill  is  located  in  the  Seeley 
Lake  area  and  refuse  must  be  transported  substantial  distances  to  be  disposed  of  properly. 

Efforts  to  eliminate  solid  waste  handling  and  disposal  problems  began  in  1974  when  the  Seeley 
Lake  Disposal  District  was  created  by  the  Missoula  County  Commissioners.  In  recent  years,  the  or- 
ganization of  the  Refuse  District  has  been  altered  somewhat  and  the  need  for  alternate  waste  dispos- 
al methods  has  become  more  acute. 

The  Seeley  Lake  Refuse  District  Board  began  initial  efforts  to  develop  a comprehensive  solid 
waste  management  plan  in  the  spring  of  1980  when  the  Board  applied  for  grant  monies  through  the 
Solid  Waste  Management  Bureau  of  the  Montana  Department  of  Health  and  Environmental  Sciences. 
The  application  was  reviewed  and  approved  by  the  State,  and  in  August,  1980  the  Seeley  Lake  Ref- 
use District  Board  retained  the  consulting  firm  of  Robert  Peccia  and  Associates  to  evaluate  possible 
alternatives  to  the  current  methods  of  solid  waste  handling  and  disposal. 

B.  PROJECT  SCOPE  OF  WORK 

Initially  a detailed  scope  of  work  was  developed  by  the  Seeley  Lake  Refuse  Board  and  the  con- 
sultant. The  work  elements  determined  applicable  were  developed  such  that  recommendations  could 
be  formulated  in  an  orderly  sequence  for  the  proper  disposal  of  solid  waste.  Included  herein  is  a 
summary  of  the  work  elements  that  were  considered  for  this  project. 

1.  Identification  and  evaluation  of  current  solid  waste  management  conditions  in  the  Seeley 
Lake  Refuse  District,  including  solid  waste  collection  and  disposal  operations  and  facilities 
and  waste  generation  and  composition  characteristics. 
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2.  Development  and  evaluation  of  alternate  solid  waste  handling  and  disposal  systems  with 
emphasis  on  the  specific  needs  of  the  study  area. 

3.  Evaluation  of  the  feasibility  of  recycling  all  or  portions  of  the  secondary  materials  gener- 
ated within  the  study  area. 

4.  Evaluation  of  the  current  problems  and  possible  alternate  solutions  for  “special”  type 
wastes,  mcluding  tires,  demolition  debris,  dead  animals,  used  oils,  septic  tank  pumpings, 
junk  vehicles,  and  other  bulky  materials. 

5.  Preparation  of  a report  that  summarizes  all  findings,  conclusions  and  recommendations 
of  the  project. 

6.  Development  of  a public  participation  and  involvement  program  for  effectively  informing 
the  Refuse  District  Board  members  and  the  public  of  the  findings  of  the  project  and  for 
obtaining  comment  and  public  input. 

C.  PROJECT  SUMMARY  AND  RECOMMENDATIONS 


Included  in  the  following  paragraphs  is  a summary  of  the  findings,  conclusions,  and  recommen- 
dations of  the  project. 

1 . Demograpliic  & Waste  Generation  Conditions 

It  is  estimated  that  currently  approximately  1 ,600  permanent  residents  live  witliin  the 
Seeley  Lake  Refuse  District  boundary.  It  is  also  projected  that  this  population  is  increasing  at 
the  rate  of  approximately  100  residents  per  year,  which  indicates  that  the  study  area  popula- 
tion will  more  than  double  by  the  year  2000.  In  regard  to  solid  waste  generation,  it  is  estimated 
that  approximately  883  tons  of  waste  are  generated  annually  within  the  District,  with  approxi- 
mately 80  percent  of  the  waste  generated  by  permanent  residents  and  commercial  interests  and 
the  remaining  20  percent  by  seasonal  activities,  primarily  summer  cabin  residents  and  national 
and  state-owned  recreational  areas. 

2.  Existing  Solid  Waste  Management  Conditions 

Currently  there  is  no  available  public  disposal  site  witliin  the  Refuse  District.  Approxi- 
mately one-half  of  the  wastes  generated  in  the  area  are  now  collected  and  disposed  of  by  pri- 
vately owned  refuse  disposal  services  at  the  landfill  located  in  Missoula.  The  majority  of  the 
remaining  wastes  generated  in  the  area  are  either  transported  by  individuals  to  disposal  sites 
located  outside  the  District,  burned  in  “burning  barrels”,  stoves,  or  fireplaces,  or  indiscrimi- 
nately dumped  in  ravines,  etc. 
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3.  Alternate  Disposal  Systems  Analysis 


It  was  determined  that  tliree  disposal  concepts  warranted  an  in-depth  analysis  for 
the  Seeley  Lake  Refuse  District.  These  concepts  include: 

a)  the  use  of  a new  sanitary  landfill  to  be  located  as  close  as  possible  to  the  com- 
munity of  Seeley  Lake; 

b)  the  use  of  a transfer  system  whereby  the  waste  generated  in  the  District 
would  be  placed  in  either  contamers  or  transfer  trailers  at  a site  located  near 
Seeley  Lake,  and  transported  to  Missoula  by  specially  designed  vehicles  for 
fmal  disposal,  and 

c)  the  use  of  a modular  incineration  facility  where  the  District’s  wastes  would  be 
burned,  with  the  resultant  energy  obtained  from  this  process  utilized  to  gen- 
erate steam  or  electricity  for  use  locally. 

4.  Recommended  Plan 

The  evaluations  and  subsequent  recommendations  made  by  the  Refuse  District 
Board  members  indicated  that  if  a new  landfill  site  could  be  located  within  a five-mile 
radius  of  the  community  of  Seeley  Lake,  this  alternative  should  be  utilized.  However,  if  a 
suitable  site  cannot  be  located,  the  District  should  consider  utilizing  a transfer  system. 

Based  on  these  recommendations,  a preliminary  landfill  location  study  was  undertaken 
through  the  cooperative  efforts  of  several  local,  county  and  state  officials  and  the  Consul- 
tant. Through  this  effort  eight  possible  landfill  sites  were  identified  and  evaluated  accord- 
ing to  specific  siting,  operating  and  economic  criteria.  The  resultant  conclusions  from  the 
location  analysis  indicated  that  none  of  the  eight  sites  investigated  meet  State  hydrogeo- 
logic criteria  without  utihzmg  some  type  of  polymeric  or  bentonite  liner,  due  to  the 
porous  soil  types  and  high  groundwater  in  the  area.  Because  of  the  extremely  high  cost  of  such  a 
liner,  coupled  with  the  fact  that  landowners  in  the  area  over  the  past  several  years  have 
been  reluctant  to  grant,  lease  or  sell  parcels  of  land  for  locating  a landfill,  the  Refuse  Board 
is  currently  re-evaluating  all  disposal  alternatives  that  have  been  addressed  in  this  study.  It 
is  anticipated  that  the  Refuse  Board  members,  county  officials  and  county  health  officers 
will  be  making  a formal  decision  as  to  the  recommended  disposal  alternative  in  the  near 
future. 

5.  Recychng  Feasibility  Analysis 

It  was  determmed  that  current  market  conditions  and  costs  do  not  favor  the  imple- 
mentation of  a District-wide  recycling  program  for  the  secondary  materials  found  in  the 
soHd  waste  stream  at  this  time.  Markets  do  exist,  however,  for  individuals  to  recover  and 
sell  aluminum  and  glass  beverage  containers.  The  nearest  markets  for  these  materials  are 
located  in  Missoula  and  Kalispell. 
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PART  TWO 


EXISTING  SOLID  WASTE  MANAGEMENT  CONDITIONS 


A.  GENERAL 


When  evaluating  the  existing  solid  waste  management  situation  in  a specific  area,  there  are 
three  major  aspects  that  must  be  addressed:  (1)  the  current  laws  and  regulations  which  govern  the 
various  phases  of  solid  waste  management;  (2)  the  effectiveness  of  existing  solid  waste  storage,  col- 
lection and  transportation  services  and  the  adequacy  of  the  existing  disposal  facilities;  and  (3)  the 
quantities  and  characteristics  of  the  solid  waste  generated.  Included  in  the  following  narrative  is  a 
brief  summary  of  these  major  aspects  as  they  relate  to  this  project. 

Obviously,  there  are  several  other  aspects  that  are  directly  related  to  the  total  solid  waste  man- 
agement system  in  the  area.  These  include:  (1)  the  recovery  and  recycling  of  solid  waste;  (2)  the  dis- 
posal of  special  and  hazardous  type  wastes;  and  (3)  the  economic,  organizational  and  financial  as- 
pects of  the  existing  and  proposed  programs  and  systems.  In  the  interests  of  greater  clarity  and  bet- 
ter organization  of  this  report,  these  aspects  will  be  discussed  in  subsequent  chapters. 

B.  APPLICABLE  LAWS  AND  REGULATIONS 


There  are  basically  three  degrees  of  laws  and  regulations  which  directly  affect  the  management 
of  solid  waste  in  the  study  area.  These  include:  (1)  local  ordinances;  (2)  State  of  Montana  disposal 
laws  and  rules;  and  (3)  Eederal  laws  and  regulations.  Included  in  the  following  text  is  a brief  discus- 
sion of  the  various  laws  and  regulations  which  directly  affect  the  management  of  solid  waste  in  the 
Seeley  Lake  Refuse  District. 

1 . Local  Ordinances 

Currently  there  are  no  laws,  regulations  or  ordinances  that  have  been  developed  on  the  lo- 
cal level  to  administer  or  regulate  the  disposal  of  solid  wastes  in  the  Seeley  Lake  Refuse  District. 
The  local  officials,  therefore,  primarily  regulate  the  collection,  storage  and  disposal  of  solid 
wastes  in  the  area  through  the  use  of  the  applicable  state  and  federal  regulations.  Summarized 
herein  are  these  regulations. 

2.  State  of  Montana  Laws  and  Regulations 

The  laws  and  rules  set  forth  by  the  State  of  Montana  Department  of  Health  and  Environ- 
mental Sciences  are  the  principal  regulations  in  the  study  area  which  must  be  adhered  to.  The 
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state  laws  concerning  solid  waste  management  were  initially  adopted  by  the  1965  State  Legisla- 
ture. Since  that  time  the  regulations  have  been  amended  three  times.  The  laws  and  regulations 
set  forth  by  the  State  of  Montana  include  legal  and  administrative  control  over  all  phases  of 
solid  waste  management  including  the  following:  (1)  facility  licensing;  (2)  standards  for  the 
operation  and  maintenance  of  facilities;  (3)  facility  classification;  (4)  solid  waste  transportation 
and  disposal  of  hazardous  wastes;  (5)  litter  control;  (6)  disposal  of  dead  animals;  (7)  feeding 
garbage  to  animals;  (8)  nuisances;  and  (9)  disposal  of  junk  veliicles. 

Included  in  the  following  narrative  is  a brief  summary  of  the  principal  rules  and  regula- 
tions which  are  included  in  the  State  Solid  Waste  Management  Act  as  amended  in  1977.  A copy 
of  the  complete  rules  and  regulations  can  be  obtained  from  the  State  Department  of  Health 
and  Environmental  Sciences,  Solid  Waste  Management  Bureau. 

(a)  Disposal  Site  Licenses 

Under  the  present  state  laws,  all  sanitary  landfill  sites  must  be  licensed  by  the  State 
Department  of  Health  and  Environmental  Sciences,  Solid  Waste  Management  Bureau.  The 
Department  has  established  three  classifications  for  refuse  disposal  sites.  A summary  of  the 
three  classifications  is  included  below: 

(1)  Class  1 

Class  I sites  may  accept  all  groups  of  waste  including  hazardous  wastes.  Class  1 
sites  shall  not  discharge  these  materials  or  their  by-products  to  ground  or  surface 
waters.  These  sites  must  either  confine  the  wastes  to  the  disposal  site  with  no  likeli- 
hood that  the  wastes  will  escape,  or  they  must  be  situated  in  a location  where  the 
leachate  from  the  wastes  can  only  percolate  into  underlying  formations  which  have 
no  hydraulic  continuity  with  usable  waters. 

(2)  Class  II 

Class  II  sites  are  suitable  for  accepting  decomposable  and  organic  materials, 
wood  and  demolition  materials,  and  digested  wastewater  sludges.  The  site  must  pro- 
vide for  separation  of  these  type  materials  from  underlying  or  adjacent  usable  water. 
The  distance  of  the  required  separation  is  established  on  a case-by-case  basis,  consi- 
dering factors  such  as  terrain,  type  of  underlying  soil  formation,  and  natural  quality 
of  the  groundwater. 

(3)  Class  III 

Class  III  sites  are  suitable  for  accepting  only  inert  type  materials,  excluding 
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potentially  hazardous  wastes.  The  site  may  contain  water  such  as  in  marshy  areas 
which  contain  exposed  groundwater,  or  areas  which  may  be  periodically  flooded, 
such  as  along  stream  floodplains.  Class  III  sites  shall  not  be  located  on  the  banks  or 
in  a live  or  ephemeral  stream. 

The  Department  may  issue  a conditional  license  for  solid  waste  management  systems 
already  in  existence  or  under  construction  on  the  effective  date  of  this  rule.  Such  a license, 
if  granted,  will  be  valid  for  up  to  one  year.  Only  when  the  Department  determines  that  the 
conditional  licensee  has  shown  good  cause  for  an  extension  will  one  be  granted.  Condi- 
tional licenses  are  to  be  granted  only  if  the  applicant  demonstrates  that  steps  are  being 
taken  to  bring  the  site  into  compliance.  The  local  health  officer  must  validate  all  condi- 
tional licenses  before  they  are  effective. 

The  Department  may  deny  or  revoke  a license  to  operate  a solid  waste  management 
system  after  giving  the  applicant  and  the  local  health  officer  written  notice  and  an  oppor- 
tunity for  a hearing  before  the  Board.  The  decision  to  deny  or  revoke  a license  may  be 
made  only  after  finding  that  a solid  waste  management  system  cannot  be  operated  or  is 
not  being  operated  in  compliance  with  the  state  laws  and  regulations.  The  hearing  held 
before  the  Board  on  a denial  or  revocation  shall  be  held  pursuant  to  the  provisions  of  the 
Montana  Administrative  Procedures  Act. 

(b)  Disposal  Site  Operation  and  Maintenance  Requirements 

(1)  Class  I Sites 

Due  to  the  hazardous  nature  of  the  waste  that  may  be  processed  at  these  sites, 
strict  supervision  is  required  when  such  sites  are  open.  Sites  shall  be  fenced  to  pre- 
vent unauthorized  access.  All  Class  I sites  using  landfilling  methods  shall  cover  Group 
I wastes  with  a minimum  of  twelve  (12)  inches  of  suitable  earth  cover  material  af- 
ter each  operating  day  and  at  least  four  (4)  feet  of  earth  cover  material  within  one 
week  after  the  final  deposit  of  solid  waste.  These  steps  must  be  taken  unless  the  De- 
partment is  satisfied  that  the  licensee  has  shown  good  cause  for  not  covering. 

Where  other  solid  waste  management  methods  are  proposed  to  dispose  of  Group 
I wastes,  the  operation  and  maintenance  plan  must  demonstrate  to  the  Department’s 
satisfaction  that  such  disposal  methods  pose  no  danger  to  man  and  the  environment. 
Group  II  wastes  disposed  of  at  Class  I sites  shall  satisfy  all  Class  II  disposal  requirements. 
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(2)  Class  II  Sites 

All  Class  II  sites  using  landfilling  methods  shall  compact  and  cover  solid  waste 
with  a layer  of  at  least  six  (6)  inches  of  approved  earth  cover  material  at  the  end  of 
each  operating  day  and  at  least  two  (2)  feet  of  approved  earth  cover  material  within 
one  week  after  the  final  deposit  of  solid  waste  at  any  portion  of  the  site.  These  steps 
must  be  taken  unless  the  Department  is  satisfied  that  the  licensee  has  shown  good 
cause  for  not  covering. 

EPA‘s  1972  publication,  Sanitary  Landfill  Design  and  Operation,  (No.  SW-65ts) 
shall  be  used  as  the  general  landfill  design  and  operation  manual  for  purposes  of  this 
rule.  The  Department  may  develop  or  adopt  guidelines  for  other  solid  waste  disposal 
methods  and  procedures.  Semi-solids  should  be  mixed  with  other  solid  waste  to  pre- 
vent localized  leaching;  or  separate,  specialized  disposal  areas  should  be  developed. 
Sites  shall  be  fenced  to  prevent  unauthorized  access  and  shall  be  supervised  when 
open. 

Where  refuse  containers  are  utilized  as  part  of  a management  system  for  Group 
II  sohd  wastes,  all  containers  shall  be  maintained  and  kept  in  a sanitary  manner  and 
emptied  at  least  once  a week,  unless  other  arrangements  are  detennined  acceptable. 

(3)  Class  III  Sites 

Although  these  sites  are  not  required  to  be  covered  by  earth  materials  daily,  they 
shall  be  covered  periodically. 

(4)  Open  Burning 

For  all  classes  of  sites,  the  open  burning  of  wastes  is  prohibited  unless  a variance 
has  been  obtained  from  the  Department. 

(5)  Litter  Control 

Dumping  must  be  confined  to  the  areas  within  the  disposal  site  that  can  be  ef- 
fectively maintained.  In  addition,  effective  means  shall  be  taken  to  control  litter  at 
all  facilities. 

(c)  Hazardous  Waste  Management  Systems 

(1)  The  Department  may  require  the  maintenance  of  records,  including  copies  of 
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waste  manifests,  and  the  submission  of  reports  from  persons  who  store,  treat,  or  dis- 
pose of  hazardous  wastes.  Pennanent  records  must  be  maintained  by  the  operator  of 
a hazardous  waste  disposal  facility,  identifying  the  location  of  each  disposal  area  and 
the  waste  or  waste  types  disposed  of.  Such  disposal  records  shall  be  made  available 
to  the  new  facility  owner  or  operator  if  the  facility  is  sold  or  leased  to  another  person. 

(2)  No  hazardous  waste  management  system  may  store,  treat,  or  dispose  of  hazar- 
dous wastes  in  a manner  which  is  inconsistent  with  methods  approved  by  the  Depart- 
ment. 

(3)  All  hazardous  waste  management  systems  are  required  to  have  licenses  issued 
by  the  Department. 

(4)  Hazardous  wastes  found  in  household  refuse  may  not  be  disposed  of  at  Class  II 
disposal  sites  without  written  authorization  from  the  Department. 

(5)  For  areas  not  served  by  licensed  Class  I disposal  sites,  the  Department  may, 
upon  showing  of  good  cause,  authorize  the  disposal  of  hazardous  wastes  at  Class  II 
disposal  sites  if  no  health  hazard  or  no  danger  to  the  environment  would  be  presented. 

(d)  Inspection  and  Enforcement 

The  Department  has  the  authority  to  conduct  inspections  of  solid  waste  management 
systems  at  reasonable  hours  upon  presentation  of  appropriate  credentials.  If,  after  an  in- 
spection, the  Department  detennines  that  violation  of  the  act  or  this  rule  is  occuring,  it 
shall  notify  the  licensee  of  the  nature  of  the  violation.  Depending  upon  the  severity  of  the 
violation(s),  the  Department  may  seek  a compliance  schedule  from  the  applicant  or  may 
initiate  proceedings  to  revoke  the  license.  The  Department  may  also,  through  the  Attorney 
General  or  appropriate  county  attorney,  seek  to  enjoin  the  licensee  or  collect  a criminal 
penalty. 

(e)  Loans  and  Grants 

(1)  The  Department  shall  provide  financial  assistance  to  local  governments  for 
front-end  planning  activities  for  a proposed  solid  waste  management  system  which 
is  compatible  with  the  state  plan  whenever  such  financial  assistance  is  available. 
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(2)  The  Department  shall  provide  front-end  organizational  loans  for  the  implemen- 
tation of  an  approved  solid  waste  management  system  whenever  funds  for  such  loans 

are  available. 

(f)  Refuse  Disposal  Districts 

The  state  laws  give  the  county  commissioners  the  authority  to  create  solid  waste  dis- 
tricts for  the  purpose  of  collection  and/or  disposal  of  refuse.  Cities  and  towns  may  be  in- 
cluded in  the  district  if  approved  by  the  city  or  town  councils. 

(g)  Dead  Animals 

It  is  unlawful  to  place  all  or  part  of  a dead  animal  in  a lake,  river,  creek,  pond,  reser- 
voir, road,  street,  alley,  lot,  or  field.  In  addition,  it  is  unlawful  to  place  a dead  animal  with- 
in one  mile  of  the  residence  of  any  person  unless  the  dead  animal  is  burned  or  buried  at 
least  two  feet  underground. 

If  a person  refuses  or  neglects  to  comply  with  a written  order  of  a state  or  local  health 
officer  within  a reasonable  time  specified  in  the  order,  the  state  or  local  health  officer  may 
cause  the  order  to  be  complied  with  and  may  initiate  an  action  to  recover  any  expenses 
incurred  from  the  person  who  refused  or  neglected  to  comply  with  the  order.  The  action 
to  recover  expenses  shall  be  brought  in  the  name  of  the  city  or  county.  A person  who  does 
not  comply  with  rules  adopted  by  the  Board  will  be  guilty  of  a misdemeanor. 

(h)  On-Site  Disposal 

The  state  solid  waste  laws  do  not  prohibit  individuals  or  industry  from  disposing  of 
solid  wastes  on  his  or  her  own  property  as  long  as  such  disposal  does  not  create  a nuisance 
or  health  hazard.  A nuisance  is  defined  as  “anything  wliich  is  injurious  to  health  or  is  in- 
decent or  offensive  to  the  senses,  or  an  obstruction  to  the  free  use  of  property,  so  as  to 
interfere  with  the  comfortable  enjoyment  of  life  or  property,  or  unlawfully  obstructs  the 
free  passage  or  use,  in  the  customary  manner,  of  any  navigable  lake,  or  river,  bay,  stream, 
canal,  or  basin,  or  any  public  park,  square,  street,  or  highway.” 

(i)  Motor  Veliicle  Wrecking  Facility  Act 

Under  this  act,  each  county  is  to  establish  a county  motor  veliicle  graveyard  where 
any  citizen  may  place  a junk  vehicle  free  of  charge.  The  county  is  also  responsible  for  es- 
tablishing a collection  program  in  order  to  pick  up  the  junk  vehicles  and  place  them  in  the 
graveyard  facility.  Other  provisions  of  the  law  call  for  licensing  and  sliielding  all  private 
motor  vehicle  wrecking  facilities  and  county  motor  vehicle  graveyards. 
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G)  Penalty  for  Violations 


(1)  Any  person  violating  the  Act  or  regulations  prescribed  by  the  Department  under 
the  Act  shall  be  guilty  of  a misdemeanor  and,  upon  conviction,  shall  be  fined  not  less 
than  $50  nor  more  than  $500.  Each  day  upon  which  a violation  of  this  Act  occurs 
shall  be  considered  a separate  offense. 

(2)  A person  who  stores,  treats,  transports,  or  disposes  of  a hazardous  waste  in  vio- 
lation of  this  chapter,  a rule  adopted  as  authorized  by  this  chapter,  or  an  order  is- 
sued as  provided  for  in  this  chapter  is  subject  to  a civil  penalty  of  not  more  than 
$25,000.  Each  day  upon  which  a violation  occurs  is  a separate  violation. 

3.  Federal  Regulations 

The  federal  regulations  concerning  the  proper  management  of  solid  waste  are  included  in 
the  “Resource  Conservation  and  Recovery  Act  of  1976”  (RCRA),  which  is  documented  as 
Public  Law  94-580.  The  primary  purpose  of  the  law  is  to  suggest  guidelines  for  the  proper  dis- 
posal of  solid  and  hazardous  wastes  generated  in  the  nation  and  also  to  develop  guidehnes  for 
the  proper  and  safe  recovery  and  re-use  of  recyclable  materials  found  in  the  solid  waste  system. 

One  primary  feature  of  RCRA  is  the  method  by  which  the  new  federal  act  is  to  be  admin- 
istered by  the  individual  state  governments  through  the  assistance  of  the  Environmental  Protec- 
tion Agency.  Based  on  this  premise,  the  State  of  Montana  amended  its  laws  and  rules  in  1977 
to  be  in  conformance  with  the  new  federal  guidehnes.  Therefore,  the  State  of  Montana’s  laws 
and  rules  coincide  quite  closely  with  the  new  federal  standards  regarding  solid  waste  management. 

C.  EXISTING  SOLID  WASTE  SERVICES  AND  FACILITIES 


For  this  study,  several  sources  of  information  concerning  the  existing  solid  waste  management 
practices  in  the  area  were  identified.  The  primary  sources  that  were  utilized  include;  (1)  interviews 
and  discussions  with  local,  state  and  federal  officials  directly  responsible  for  the  regulation  and  ad- 
ministration of  the  solid  waste  systems  in  the  Seeley  Lake  area;  (2)  discussions  with  local  officials 
and  private  citizens  directly  responsible  for  the  operation  and/or  management  of  solid  waste  collec- 
tion, transfer  or  disposal  services  and  facilities;  (3)  on-site  inspections  by  the  consultant  of  all  facil- 
ities and  equipment  pertinent  to  the  management  of  solid  waste;  and  (4)  review  of  current  and  past 
reports  and  materials  which  have  evaluated  the  existing  systems  and  facilities.  Included  herein  is  a 
summary  of  the  existing  solid  waste-related  services  and  facilities  available  in  the  Seeley  Lake  Refuse 
District. 
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1.  Collection 


Currently,  there  are  three  refuse  disposal  services  collecting  and  transporting  solid  waste 
within  the  Refuse  District,  all  of  which  are  privately  operated.  Included  in  the  following  narra- 
tive is  a brief  description  of  the  various  services  available. 

(a)  Larson  Transport  and  Disposal 

Larson  Transport  and  Disposal  has  an  MRC  permit  to  collect  refuse  from  an  area  ex- 
tending from  Condon  to  Clearwater  Junction.  Tliis  private  hauler  utilizes  an  18-cubic- 
yard  rear-loading  packer  truck  to  collect  wastes  from  residential  and  commercial  units  on 
a contract  basis. 

Each  individual  detennines  the  number  of  times  per  month  that  his  or  her  refuse 
must  be  collected,  and  charges  are  levied  accordingly.  Collection  fees  vary  from  S7.00 
for  monthly  collection  service  to  $1 1.75  for  weekly  collection.  During  the  summer  months, 
refuse  is  collected  each  Monday  from  customers  located  just  north  of  Seeley  Lake  to  Con- 
don; each  Tuesday  from  customers  located  in  and  around  Seeley  Lake  proper  and  south 
along  the  east  side  of  Highway  83  to  Clearwater  Junction;  and  each  Wednesday  from  cus- 
tomers located  along  the  western  shore  of  Seeley  Lake  and  along  the  west  side  of  High- 
way 83  extending  to  Clearwater  Junction. 

Commercial  customers  may  also  determine  the  number  of  times  refuse  must  be  col- 
lected to  meet  their  individual  needs.  Typically,  refuse  from  commercial  establishments 
is  collected  twice  per  week  (Tuesday  and  Saturday)  from  May  tlirough  September,  and 
once  per  week  during  the  remainder  of  the  year.  Mr.  Larson  leases  or  sells  one-  and  one- 
half-cubic-yard  containers  to  many  commercial  establishments  and  charges  a dumping  fee 
of  $10.50  per  hopper  each  time  refuse  is  picked  up. 

The  refuse  is  transported  to  and  disposed  of  at  the  sanitary  landfill  in  Missoula.  Mr. 
Larson  is  charged  a fee  for  dumping  at  this  landfill. 

(b)  Placid  Lake  Area  Collection  Service 

Private  collection  service  is  offered  to  the  residents  of  the  Placid  Lake  area  by  Mrs. 
Burgess.  Weekly  refuse  collection  service  is  available  from  mid-June  through  Labor  Day 
for  a cost  of  $30.00  per  season.  Approximately  tliirty  customers  utilize  the  collection 
service  each  season.  Refuse  is  transported  to  and  disposed  of  at  the  landfill  in  Ovando. 

Mrs.  Burgess  is  charged  a $5.00  fee  each  time  refuse  is  disposed  of  at  the  Ovando  site. 
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(c)  City  Disposal  Company 

City  Disposal  Company,  headquartered  in  Missoula,  also  provides  collection  ser- 
vice within  the  Refuse  District.  City  Disposal  is  presently  under  contract  with  the  For- 
est Service  to  maintain  several  campgrounds  and  recreation  sites  witliin  the  Lolo  Na- 
tional Forest.  The  contract  is  awarded  each  year,  and  the  recipient  must  collect  refuse 
from  the  sites  according  to  a predetermined  schedule.  Additional  information  is  con- 
tained in  Section  D,  “Solid  Waste  Quantities”,  of  this  chapter. 

2.  Existing  Pubhc  Disposal  Facilities 

Currently  no  sanitary  landfill  facilities  are  located  within  the  Seeley  Lake  Refuse 
District.  Refuse  is  transported  by  private  haulers  to  the  landfill  in  Missoula  and,  to  a 
lesser  degree,  the  landfill  in  Ovando. 

The  Pyramid  Mountain  Lumber  Company  utilizes  a portion  of  its  property  for  a 
landfill.  Mill  yard  residue  consisting  primarily  of  bark  and  miscellaneous  lumber  scraps 
is  either  burned  or  deposited  in  the  company  landfill.  At  the  present  time,  company 
officials  estimate  the  remaining  life  of  the  landfill  to  be  approximately  five  years.  Re- 
search is  currently  underway  on  processes  which  would  eliminate  much  of  tliis  refuse 
in  the  future  by  utilizing  it  in  the  manufacture  of  wood  pulp. 

D.  SOLID  WASTE  QUANTITIES 
1 . General 

An  important  and  useful  tool  in  the  evaluation  and  design  of  any  existing  or 
proposed  solid  waste  system  and  facility  is  the  solid  waste  generation  within  the  spe- 
cific service  area  of  the  proposed  facihties.  If  the  quantities  of  solid  waste  generated  in 
the  past  have  been  recorded,  present  and  future  quantities  of  waste  can  reasonably  be 
projected.  If  such  information  is  not  available,  alternate  sources  of  information  must 
be  utihzed  to  determine  the  quantity  of  waste  annually  generated  within  the  area. 

After  discussing  the  waste  disposal  program  with  various  local  officials,  it  was 
determined  that  specific  information  regarding  the  quantity  and  characteristics  of  the 
wastes  generated  within  the  Seeley  Lake  Refuse  District  is  not  available.  Therefore,  in 
order  to  determme  the  waste  quantities  generated  in  the  area,  it  is  first  necessary  to  ob- 
tain an  accurate  estimate  of  the  current  population  and  to  identify  major  waste  gener- 
ation sources  within  the  Refuse  District.  Waste  quantities  can  then  be  determined  by 
applying  typical  waste  generation  rates  to  the  population  of  the  area. 
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Population  Analysis 


(a)  Background 

Numerous  sources  of  population  information  for  the  Seeley  Lake  area  were  obtained 
and  reviewed.  The  majority  of  these  sources  do  not  have  boundaries  identical  to  the  Ref- 
use District  boundary.  Figure  11-1  depicts  the  Seeley  Lake  Refuse  District  and  its  relation- 
ship to  Census  Enumeration  Districts  (note  the  lack  of  common  boundaries).  Even  though 
many  of  the  sources  do  not  cover  the  exact  study  area,  each  merits  review  to  obtain  his- 
torical growth  trends  and  to  project  local  growth  into  the  future.  The  following  is  a brief 
summary  of  the  pertinent  infonnation  obtained  through  the  review  and  analysis  of  numer- 
ous sources  of  information. 

* 1970  Census;  Population  of  rural  Missoula  County  = 28,766 

Seeley  Lake  - Blackfoot  Valley  Census  Division 
population  = 1 ,201 ; 556  housing  units 
Average  population/housing  unit  = 2.16  persons 

36%  of  housing  units  in  ED  2 (Seeley  Lake  area) 
were  seasonal 

1970  permanent  study  area  population  estimated 
to  be  883 

* DCA  Population  Projections:  Released  in  1977  & 1978  for  Montana  cities  & counties 

Used  to  obtain  growth  rates  for  Missoula  County 

under  three  scenarios:  high,  medium  and  low  growth 

* 1980  Census  : Population  of  rural  Missoula  County  = 42,591 

(48%  increase  compared  to  1970) 

Seeley  Lake  - Blackfoot  Valley  Census  Division 
population  = 2,000  (+66%);  1,360  housing  units  (+144%) 
Average  population/housing  unit  = 1.47  persons 


Missoula  Electric  Co-op:  1,127  services  in  refuse  district  with  approximately 

two-thirds  permanent  dwellings  & remaining  one- 
tliird  seasonally  related 

Blackfoot  Telephone  Co-op:  Selves  area  from  Condon  to  Cleai*water 

529  services  (Seeley  Lake  area  - 1980) 

305  seivices  (Condon  area  - 1980) 

Increase  in  number  of  services  since  1971  = 269% 
Examined  company  seivice  records  & projections 
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Robert  Peccia  & Associates 
Helena  Havre 

Enumeration  Districts 

Figure 

SEELEY  LAKE  REEUSE  DISTRICT 
SOLID  WASTE  MANAGEMENT  PLAN 

IE-1 

198  current  users 

(Generally  add  a minimum  of  10  services  per  year 
to  District) 

School  enrollments  have  remained  relatively  stable 
even  though  local  economy  has  fluctuated  in  re- 
cent years 

High  School  = 135  - 150  students 
Grade  School  = 180  - 200  students 

NOTE:  Interviews  were  conducted  with  numerous  business- 

men and  developers  to  obtain  an  accurate  pic- 
ture of  the  local  economy  and  area  growth 

Due  to  the  physical  nature  of  the  Seeley  Lake  area  and  the  abundance  of  federal, 
state  and  corporate-controlled  lands,  development  within  the  area  has  occured  in  scattered 
“pockets”.  In  addition  to  the  development  which  has  occured  in  Seeley  Lake  proper,  con- 
centrations of  population  also  exist  around  most  major  lakes  in  the  Refuse  District,  north 
and  south  of  Seeley  Lake  along  State  Highway  83,  west  of  Seeley  Lake  along  the  Clear- 
water River,  on  the  Double  Arrow  Ranch,  and  within  numerous  subdivisions  on  the  bench- 
lands  east  of  Seeley  Lake.  Figure  II-2  depicts  these  areas  of  development  within  the  Seeley 
Lake  Refuse  District. 

(b)  Study  Area  Population 

After  reviewing  the  various  sources  of  demographic  and  utility  hookup  information 
summarized  herein,  it  was  determined  that  the  most  appropriate  and  useful  information 
that  could  be  utilized  to  identify  the  population  in  the  area  was  Missoula  Electric  Co-op, 
Incorporated’s  utility  hookup  information  and  the  1970  and  1980  Census  data.  Utilizing 
this  information,  it  was  possible  to  interrelate  total  housing  units  with  past  population  es- 
timates to  determine  the  current  and  to  project  the  future  population  in  the  Seeley  Lake 
Refuse  District.  Included  herein  is  a summary  of  the  data  and  procedures  utilized  to  iden- 
tify current  and  to  project  the  future  populations  in  the  study  area. 

(1)  Current  Population 

To  identify  the  Seeley  Lake  Refuse  District’s  total  number  of  housing  units,  the 
Missoula  Electric  Co-op’s  number  of  electrical  services  was  utilized.  This  source  of 
information  was  utilized  for  two  reasons;  (1)  one  of  the  co-op’s  rural  sei"vice  district 
boundaries  coincides  with  the  Seeley  Lake  Refuse  District  boundary;  and  (2)  it  is 


Seeley  Lake  Water  District: 


Miscellaneous; 


2.11 


E' 


-__’Tjt>:,,.  :-  ••  .i.  y,  . 


P9 


TV»^  Tt^i  jo  wuioimfTi  ft  Ut>tt  j<nfi^<>r) ) 


fe 


mm 


7'''^'''  ;^'i 


i,3^ 


vf«?V!>' 


t'  -««»: 


eJrtybiiJ?  0^  I - Afj 


M-t‘ 


««uiiuu  0osv:bw 

'■'<*r  ' •'  f"  ' ■ *fSr**'** 


■ 


iiJvAfj’ij}  Byio  Lnii  ^tutf^noUfi  kj>^. Jf^.^Jo  ' 


ii-vl.-' 


‘ W! 


|!= 


' 


^ba&tj  'j<(j  rio ,i;n bi«lvfb3^^  .^.'■,ti»>^: 


if'v- 


•%:-^-r 


& 


tf 


‘K*.  - 


■ * , " ' .1%,'  :®i'- 

iiaiuiiJ’ r jsj 


m. 


j6?oi , 


i.  Viidw?i;!.-fi^ggfl»' >^a  lad^ifgBSiBaiaBg"  iXiKr'  -■  ' 


•irtj  ^miw  ?if j: 

^ ■ .’^  itfsjIB,'  ■■  '■>■  ■'■’■ 


■W 


4^0 


1o  'jv'i^Oi: 


ji^hlvib  ^>'y^'A^)^  leim  z^qooo  srfj  lo  trno  (I)  noil»fn^1(m  ^ 

■ JtX  i\%)  i|flft.^:{l5Wo<XJ  ^ 


m 


i- 


) i.£ 


Robert  Peccia  & Associates 
Helena  Havre 


Population  Concentrations 


SEELEY  LAKE  REFUSE  DISTRICT 
SOLID  WASTE  MANAGEMENT  PLAN 


Figure 

n-2 


SCALE 


Miles 


assumed  that  almost  all  housing  units  in  the  area  (seasonal  or  permanent)  would 
have  an  electric  service.  Based  on  tills  information,  the  current  number  of  total 
housing  units  for  the  refuse  district  was  calculated  as  follows: 


Number 

of  Units  Description 


1,037  - Services  at  end  of  1979 

+ 90  - Additional  services  during  1980 

1,127  - Total  number  of  services 

- 40  - Less  number  of  commercial  services 

1 ,087  - Total  number  of  housing  units  with  electricity 

+ 33  - Estimated  3%  of  households  without  electric  services 

1,120  - Total  Housing  Units 


By  utilizing  1980  census  data  regarding  the  average  population  per 
total  number  of  housing  units  ( 1 .47)  and  the  total  number  of  housing  units  for  the 
study  area  (1,120),  it  is  possible  to  estimate  the  permanent  population  of  the  study 
area  for  1980.  Utilizing  tliis  information,  the  permanent  population  is  estimated  to 
be  1,646  (1,120  x 1.47).  A thorough  review  of  tliis  population  estimate  with  the  lo- 
cal officials  indicates  that  this  current  estimate  appears  to  be  quite  reasonable.  It 
should  be  noted  that  it  is  virtually  impossible  to  obtain  an  accurate  count  of  the  ref- 
use district’s  population  due  to  the  non-coincidence  of  census  district  boundaries 
with  the  refuse  district  boundary,  as  was  previously  mentioned. 

(2)  Projected  Population 

In  order  to  project  the  permanent  population  of  the  study  area  to  the  year 
2000,  it  was  first  necessary  to  determine  applicable  growth  rates.  Growth  rates  were 
determined  after  census  data  and  interviews  with  numerous  local  officials,  business- 
men and  residents  were  completed.  Projecting  future  populations  for  the  Seeley  Lake 
area  is  extremely  difficult  due  to  the  overall  nature  of  the  economy,  the  economic 
dependence  of  the  Seeley  Lake  area  upon  one  major  industry,  and  the  ever-changing 
nature  of  area  residents.  It  is  difficult  to  foresee  major  “booms”  or  “busts”  in  the 
lumber  industry;  either  cycle  would  have  a dramatic  effect  upon  the  permanent  pop- 
ulation. 


After  evaluating  several  sources  of  information,  it  was  the  consultant’s  opinion 
that  the  most  appropriate  and  logical  method  of  projecting  the  refuse  district’s  per- 
manent population  was  to  estimate  the  anticipated  number  of  new  housing  units  that 
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would  be  constructed  over  the  foreseeable  forecast  period  and  multiply  this  number 
by  the  estimated  average  population  per  household  occupying  these  dwelling  units. 
Based  on  past  census  and  utihty  service  information,  it  is  apparent  that  the  increase 
in  the  number  of  new  housing  units  constructed  in  the  Seeley  Lake  Refuse  District 
has  risen  at  a very  constant  rate  for  the  past  ten-year  period.  According  to  this  infor- 
mation, this  rate  equates  to  an  increase  of  approximately  70  housing  units  per  year. 
According  to  local  officials  and  directors  of  the  local  utility  companies,  this  average 
increase  appears  to  be  quite  realistic  for  the  foreseeable  future.  Based  on  this,  the 
consultant  utilized  this  estimate  to  project  future  populations  in  the  area. 

To  estimate  the  future  population  which  would  correspond  with  the  antici- 
pated future  number  of  housing  units  within  the  Seeley  Lake  Refuse  District,  it  was 
necessary  to  identify  an  average  population  per  household  figure.  Since  more  accurate 
information  is  not  available,  it  was  felt  by  the  consultant  that  the  average  population 
per  household  data  as  depicted  in  the  1980  Census  for  the  area  is  most  appropriate, 
and  thus  was  utilized  to  estimate  future  populations  in  the  area. 

Based  on  the  projected  increase  in  housing  units  and  the  current  average  popu- 
lation per  housing  unit  figure  of  1.47  persons,  the  projected  number  of  permanent 
residents  in  the  Seeley  Lake  Refuse  District  was  estimated.  Summarized  in  Table  II-l 
are  these  projections. 


TABLE  II- 1 

POPULATION  FORECAST  SUMMARY 


Year 

Total 

Housing  Units  ^ 

Population  per 

9 

Housing  Unit 

Permanem 

Population 

1980 

1,120 

1.47 

1,646 

1985 

1,470 

1.47 

2,160 

1990 

1,820 

1.47 

2,675 

1995 

2,170 

1.47 

3,190 

2000 

2,520 

1.47 

3,704 

Projections  based  on  an  additional  70  housing  units  built  each  year  for  the  forecast  period 
Based  on  1980  Census  data 
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(c)  Seasonal  Population 

After  reviewing  several  sources  of  information  including  the  1970  and  1980 
Census  data  and  the  utility  service  information,  it  was  determined  that  approximate- 
ly 36  percent  of  the  total  housing  units  in  the  Seeley  Lake  Enumeration  District  are 
considered  seasonal,  with  the  remaining  64  percent  comprising  permanent  dwelling 
units.  Based  on  this  information,  coupled  with  the  fact  that  it  is  estimated  that  there 
are  currently  1,120  total  housing  units  in  the  area,  it  can  be  assumed  that  there  are 
409  seasonal  housing  units  and  7 1 1 permanent  housing  units  located  within  the 
Seeley  Lake  Refuse  District. 

As  everyone  residing  in  the  Seeley  Lake  area  is  well  aware,  the  population  during 
the  summer  months  is  substantially  higher  than  during  the  winter  months.  Based  on 
the  housing  information  summarized  above,  it  is  possible  to  estimate  the  peak  season- 
al population  in  the  area  by  multiplying  an  average  occupancy  rate  by  the  total 
number  of  seasonal  housing  units.  Through  several  conversations  with  local  officials, 
it  was  determined  that  an  average  occupancy  rate  of  3.0  persons  per  seasonal  housing 
unit  is  applicable.  Based  on  tliis,  it  is  possible  that  the  total  population  in  the  Seeley 
Lake  Refuse  District  could  increase  by  as  many  as  1,227  people  (409  seasonal  units 
X 3.0  persons/unit).  This  would  represent  a possible  75  percent  increase  compared  to 
the  estimated  permanent  population  of  1,646. 

it  is  obvious  that  this  peak  population  increase  will  not  occur  except  perhaps 
during  the  summer  holiday  periods.  However,  in  order  to  size  solid  waste  handling 
facilities,  the  peak  waste  generation  conditions  must  be  anticipated  and  correspond- 
ingly designed  for.  It  should  be  noted,  however,  that  to  estimate  the  annual  average 
quantity  of  waste  generated  in  the  study  area,  average  occupancy  criteria  must  be 
developed  for  the  seasonal  housing  units.  These  projections,  as  well  as  the  estimates 
developed  for  the  other  waste  generation  source  categories,  are  discussed  in  more 
detail  in  the  following  paragraphs. 

3.  Permanent  Population  Waste  Generation 

An  important  and  useful  tool  in  the  evaluation  and  design  of  any  existing  or  proposed 
solid  waste  system  is  the  per  capita  generation,  or  the  pounds  per  capita  per  day  of  solid  waste 
generated  in  the  area.  If  the  quantities  of  solid  waste  generated  in  the  past  have  been  weighed 
and  recorded,  present  and  future  quantities  of  waste  can  reasonably  be  projected. 

From  the  consultant’s  experience  and  from  studies  completed  by  various  governmental 
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groups,  it  has  been  determined  that  the  generation  rate  per  capita  varies  with  population  den- 
sity. Large  urban  areas  generate  a high  per  capita  rate  because  of  the  industrial  and  commer- 
cial wastes.  Rural  areas  with  little  or  no  commercial  or  industrial  activity  generate  relatively 
small  amounts  of  refuse.  Such  solid  wastes  usually  consist  of  only  household  wastes.  Small 
towns  generally  have  some  commercial  wastes,  but  have  very  little  industrial  waste.  An  analysis 
of  the  waste  generation  infonnation  that  has  been  compiled  for  this  project  as  well  as  for  pre- 
vious solid  waste-related  projects  in  the  state  illustrates  this  point  very  well.  Summarized  in  the 
following  text  is  a brief  description  of  waste  generation  data  which  was  determined  applicable 
for  the  study  area. 

(a)  Existing  Disposal  Site  Data 

Existing  solid  waste  quantity  information  for  a portion  of  the  Seeley  Lake  area  is 
available  to  some  extent.  Larson  Transport  & Disposal,  the  private  collection  service  in 
the  area,  disposes  of  its  refuse  at  the  private  landfill  in  Missoula  and  dumping  fees  are  based 
upon  the  quantity  of  solid  waste  deposited  at  the  landfill.  Solid  waste  quantities  by  month 
were  obtained  for  1978  and  1979;  additional  data  for  1980  was  incomplete  at  the  time 
of  analysis.  Although  only  one-third  of  the  residents  of  the  Seeley  Lake  Refuse  District 
utilize  the  collection  service,  it  is  assumed  that  the  waste  generation  characteristics  of  these 
residents  is  representative  of  the  residents  of  the  Refuse  District.  Table  II-2  summarizes 
the  quantity  information  obtained  for  1978  and  1979. 

Through  discussions  with  Mr.  Larson,  it  was  determined  that  approximately  40  per- 
cent of  the  total  waste  collected  by  the  private  hauler  each  year  is  generated  by  commer- 
cial establislmients.  In  order  to  obtain  a true  per  capita  waste  generation  rate  for  the  resi- 
dents utilizing  the  collection  service,  it  was  necessaiy  to  exclude  commercial  wastes.  The 
total  quantities  of  solid  waste  generated  by  the  residents  utilizing  the  collection  service 
during  1978  and  1979  amounted  to  approximately  188  tons  after  the  commercial  wastes 
were  subtracted. 

The  number  of  permanent  and  seasonal  units  utilizing  the  private  collection  service 
during  1978  and  1979  was  obtained  from  Mr.  Larson.  By  using  average  population  per 
unit  figures  and  appropriate  occupancy  rates,  it  was  possible  to  derive  the  average  annual 
number  of  occupied  person-days  utilizing  the  private  refuse  service  during  the  two-year 
period.  By  then  dividing  this  figure  by  the  average  annual  quantity  of  waste  collected  over 
this  period  from  these  residents,  it  was  possible  to  calculate  the  average  residential  waste 
generation  rate  (Ibs./capita/day)  for  the  two-year  period.  As  indicated  in  the  calculations 
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TABLE  n-2 


SOLID  WASTE  QUANTITIES 
(Larson  Transport  and  Disposal)  ^ 


1978 

1979 

Average  Tonnage 

Month 

No.  of 
Cubic  Yards 

2 

Tonnage 

Seasonally 

Adjusted 

Tonnage^ 

No.  of 
Cubic  Yards 

2 

Tonnage 

Seasonally 

Adjusted 

Tonnage^ 

2-Year  Average 
Tons/Month 

Percentage 
of  Total 

Jan. 

60 

15.0 

15.0 

154 

38.5 

38.5 

26.8 

8.3 

Feb. 

79 

19.8 

19.8 

90 

22.5 

22.5 

21.2 

6.6 

March 

72 

18.0 

18.0 

65 

16.3 

16.3 

17.2 

5.3 

April 

(est)70 

17.5 

17.5 

105 

26.3 

26.3 

30.6 

9.5 

May 

54 

13.5 

13.5 

180 

45.0 

45.0 

29.3 

9.1 

June 

143 

35.8 

32.4 

160 

40.0 

26.5 

29.4 

9.1 

July 

164 

41.0 

37.6 

200 

50.0 

36.5 

37.0 

11.5 

Aug. 

156 

39.0 

35.6 

185 

46.3 

32.8 

34.2 

10.6 

Sept. 

182 

45.5 

42.1 

150 

37.5 

24.0 

33.1 

10.3 

Oct. 

96 

24.0 

24.0 

122 

30.5 

30.5 

27.2 

8.4 

Nov. 

143 

35.8 

35.8 

18 

4.5 

4.5 

20.2 

6.3 

Dec. 

90 

22.5 

22.5 

38 

9.5 

9.5 

16.0 

5.0 

Total: 

1,309 

327.4 

313.8 

1,467 

366.9 

312.9 

322.2 

100% 

1 Waste  quantities  obtained  from  City  Disposal  Company,  Missoula.  1980  data  incomplete 

2 Based  on  a conversion  of  500  Ibs./cubic  yard 

3 Quantities  generated  at  State  campgrounds  not  included  in  1978  data.  Quantities  generated  at  Forest  Service  sites 
and  state  campgrounds  not  included  in  1979  quantities. 
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below,  the  average  waste  generation  rate  for  those  residents  utilizing  the  private  waste 
disposal  service  during  the  two-year  period  (1978  - 1979)  was  approximately  2.00  lbs. 
per  day  (1.994). 


PRIVATE  REFUSE  SERVICE 


WASTE  GENERATION  SUMMARY 
(Average  1978  - 1979) 


A.  PERTINENT  DATA: 


Residence  Type 

No.  of 
Customers^ 

Avg.  Population 
per  Customer‘S 

Avg.  Occupancy 
Rate  (days) 

Total 

Person/Days 

Pennanent 

198 

2.31 

365 

166,944 

Seasonal 

59 

3.00 

1 22 

21,594 

Total: 

257 

— 

— 

188,538 

B.  WASTE  GENERATION  CALCULATION : 


Average  Annual  Waste  Collected  = 188  tons  x 2000  lbs. 

— = 1.994  Ibs./person/day 

Total  Occupied  Person/Days  188,538 


Based  on  information  obtained  from  private  refuse  seiwice 

Based  on  previous  population  data  and  discussions  with  local  officials 


(b)  Other  Available  Waste  Generation  Data 

Other  sources  of  information  may  be  very  useful  in  determining  waste  generation 
rates  in  the  study  area.  Investigations  completed  by  other  consultants  and  state  agencies 
were  obtained  and  reviewed.  The  most  applicable  and  accurate  solid  waste  generation  data 
available  is  from  detailed  waste  generation  studies  which  were  conducted  for  the  State  in 
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conjunction  with  the  State  of  Montana  Solid  Waste  Management  and  Resource  Re- 
covery Study  completed  in  December,  1976.  Detailed  investigations  were  conducted 
at  several  landfill  sites  statewide  where  the  types,  quantities  and  origins  of  the  waste 
were  recorded.  Based  on  tliis  infoniiation,  average  waste  generation  rates  for  the  var- 
ious communities  that  utilized  each  site  were  determined  by  dividing  each  commun- 
ity’s total  wastes  by  the  estimated  population  in  the  community.  It  was  determmed 
that  there  is  a definite  correlation  between  the  population  of  the  individual  commun- 
ity and  the  corresponding  waste  generation  rate.  The  following  table  summarizes  the 
average  waste  generation  rates  determined  applicable  through  these  detailed  investiga- 
tions. 


STATE  OF  MONTANA  ^ 

AVERAGE  WASTE  GENERATION  RATES 
(Ibs/person/day) 


Populations 

Residential 

Commercial/ 

Industrial 

Demolition 
Debris,  etc. 

Total 

Greater  than  5,000 

2.30 

2.30 

1.10 

5.70 

1,000  to  5,000 

2.20 

0.50 

0.55 

3.25 

Less  than  1 ,000  and 
Rural  Population 

2.00 

0.25 

2.25 

Source:  Population,  Employment  and  Waste  Generation  Report  for  the  State  of  Montana  Solid 
Waste  Management  and  Recovery  Study,  December,  1976. 


(c)  Waste  Generation  Summary 

After  comparing  the  waste  generation  data  that  was  compiled  utilizing  the  local  waste 
quantity  information  with  the  statewide  waste  generation  rates,  it  was  detennined  that  the 
waste  generation  rates  and  quantities  developed  from  the  local  data  appear  to  be  quite 
reasonable  and  accurate.  Based  on  this,  the  waste  generation  rate  of  2.00  lbs.  per  capita 
per  day  will  be  utilized  to  determine  the  current  and  future  waste  quantities  generated  by 
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the  residential  population  within  the  study  area.  In  regard  to  the  waste  generated  by  the 
local  businesses  and  commercial  establisliments,  it  appears  to  be  quite  valid  and  accurate  to 
utilize  the  current  waste  quantity  data  as  itemized  by  the  local  refuse  hauling  service  to  identify 
these  respective  waste  quantities. 

4.  Seasonal  Waste  Generation 

(a)  General 

Tourism  is  extremely  important  to  many  areas  of  Montana,  the  Seeley  Lake  area 
being  no  exception.  Numerous  recreational  opportunities  ranging  from  hunting  and 
fishing  to  camping  and  skiing  are  available  in  the  area.  The  overall  scenic  beauty,  the 
numerous  lakes  in  the  area,  and  the  abundant  recreational  pursuits  at  hand  are  probably 
the  area’s  leading  vacation  attractions.  (The  number  of  vacation  homes  utilized  through- 
out the  year  is  increasing  as  wintertime  recreational  opportunities  in  the  area  are  ex- 
panding). Although  these  seasonal  populations  provide  significant  impacts  on  the  local 
economy,  other  effects  may  be  associated  with  the  seasonal  influx  of  poeple.  The  fol- 
lowing section  briefly  discusses  the  impact  the  seasonal  population  has  on  the  solid 
waste  generation  in  the  area. 

(b)  Seasonal  Housing  Units 

The  impacts  that  the  inhabitants  of  the  many  vacation  and  second  homes  in  the 
area  have  upon  the  Seeley  Lake  area  is  quite  dramatic.  When  one  considers  that  approx- 
imately 40  percent  of  the  total  number  of  housing  units  in  the  area  are  classified  as  sea- 
sonal units,  it  is  very  evident  that  large  fluctuations  in  the  population  occur,  especially 
during  the  summer.  In  order  to  estimate  the  quantity  of  refuse  generated  by  this  group, 
it  is  first  necessary  to  determine  the  number  of  seasonal  inhabitants  at  any  given  time 
during  the  year. 

Although  occupancy  of  seasonal  units  may  approach  100  percent  during  some  of 
the  summer  holiday  weekends,  it  is  doubtful  that  each  unit  is  fully  occupied  through- 
out the  summer.  The  occupancy  during  the  remaining  months  of  the  year  is  expected  to 
be  reasonably  low.  Based  on  conversations  wit  local  officials  and  residents,  it  can  be 
assumed  that,  during  the  summer  months,  an  average  of  50  percent  of  the  seasonal 
units  are  occupied.  For  the  remainder  of  the  year,  it  can  be  estimated  that  about  ten 
percent  are  occupied.  Utilizing  these  estimates,  it  can  be  assumed  that  each  summer 
housing  unit  would  be  occupied,  on  the  average,  23  percent  of  the  time. 

To  estimate  the  waste  quantities  generated  at  these  seasonal  housing  units,  it  can  be 
assumed  that  the  same  per  capita  waste  generation  rate  that  was  determined  applicable  for 


2.18 


ivrni'iMj •'  'ju !■  'jfiiiu 
r'J^nrcrrio'i  oU'!  to''J 

. v:uvi;.vi;  aU 

--  h'Ai.'v^n  ■ 

-♦;::  H' .i'i ;/r Vj  ;4aBW  l;1  tO 


the  permanent  population  would  apply.  Utilizing  this  assumption  coupled  with  the  esti- 
mate that,  on  the  average,  three  persons  would  occupy  each  seasonal  unit  for  23  percent 
of  the  year,  quantities  of  waste  generated  from  the  seasonal  units  can  be  calculated.  Based 
on  these  criteria  and  assumptions,  it  is  estimated  that  approximately  103  tons  of  refuse 
would  be  generated  annually  from  the  409  seasonal  housing  units  located  within  the  study 
area. 


(c)  State  and  Federal  Facilities 

Throughout  the  study  area,  numerous  recreation  sites  exist  on  federal,  state  and  pri- 
vately owned  lands.  The  quantities  of  waste  generated  at  these  sites  is  small  when  con- 
sidered individually,  but  collectively  they  constitute  a substantial  volume  and  must  be 
dealt  with  accordingly.  A basic  inventory  of  existing  recreation  sites  was  completed  with 
the  assistance  of  several  sources  including  existing  maps  and  interviews  with  various  gov- 
ernmental agencies  and  private  individuals.  The  recreation  sites  witliin  the  Seeley  Lake 
area  are  depicted  in  Figure  II-3. 

The  following  section  briefly  summarizes  the  existing  number  and  operational  pro- 
cedures of  the  recreation  sites  under  the  management  of  the  various  governmental  agencies. 
Estimates  of  the  current  quantities  of  solid  waste  generated  at  the  sites  are  also  presented 
in  the  following  narrative. 

(1)  U.S.  Forest  Service 

A substantial  portion  of  the  study  area  is  comprised  of  land  under  the  jurisdic- 
tion of  the  U.S.  Forest  Service.  The  Forest  Service  maintains  six  recreation  areas 
within  the  Seeley  Lake  Ranger  District  of  the  Lolo  National  Forest.  Maintenance  of 
each  site  is  contracted  out  to  a private  collection  and  disposal  service(s)  each  year. 

At  the  present  time.  City  Disposal  Company,  headquartered  in  Missoula,  is  servicing 
the  sites.  Each  site  is  equipped  with  several  one-  and  one-half-cubic-yard  containers 
(dumpsters)  which  are  collected  once  per  week  during  the  peak  summer  months  and 
on  a pre-determined  schedule  during  the  remainder  of  the  camping  season.  The  ref- 
use collected  from  the  recreation  sites  is  then  transported  to  the  sanitary  landfill  in 
Missoula.  Additional  cleanup  during  the  spring  and  fall  is  handled  by  Forest  Service 
personnel.  The  pack  in/pack  out  policy  is  also  observed  throughout  the  Bob  Marshall 
and  Scapegoat  Wilderness  Areas. 

All  Forest  Service  maintained  sites  and  work  camps  within  the  Seeley  Lake 
Ranger  District  are  estimated  to  generate  approximately  59  tons  of  sohd  waste  each 
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year.  It  is  estimated  that  40  of  the  59  tons  of  refuse  are  generated  at  campgrounds  lo- 
cated within  the  Seeley  Lake  Refuse  District,  with  the  remaining  wastes  generated  at 
the  campgrounds  located  near  Condon. 

(2)  State  of  Montana  Fish,  Wildlife  and  Parks  Department 

State-managed  campgrounds  and  recreation  facilities  are  located  at  Placid  and 
Salmon  Lakes.  Refuse  collection  and  disposal  is  contracted  to  private  disposal  ser- 
vices on  a yearly  basis.  Currently,  Larson  Disposal  and  Transport  of  Seeley  Lake  col- 
lects refuse  once  per  week  from  each  of  the  two  sites  from  May  through  October. 

The  campgrounds  are  equipped  with  three-cubic-yard  containers  and  numerous 
trash  cans,  which  are  emptied  into  the  larger  containers  by  State  personnel.  Periodic 
maintenance  of  the  sites  occurs  during  the  rest  of  the  year,  and  waste  collected  at 
this  time  is  transported  to  and  disposed  of  at  the  divisional  office  located  on  the 
Blackfoot-Clearwater  Game  Range.  Based  on  conversations  with  Department  officials 
and  the  private  hauler,  it  is  estimated  that  14  tons  of  refuse  are  generated  annually 
at  these  state  facilities. 

(d)  Other  Concerns 

In  addition  to  the  summer  cabins  and  the  federal  and  state  recreation  sites,  numerous 
resorts  and  guest  ranches  are  located  in  the  Seeley  Lake  area.  These  facilities  are  utilized 
a great  deal  during  the  summer  months  and  during  the  hunting  season.  The  majority  of 
private  concerns  are  located  in  or  near  Seeley  Lake,  and  refuse  generated  at  each  is  col- 
lected by  the  contract  hauler  in  Seeley  Lake.  These  wastes  have  been  considered  as  “com- 
mercial” wastes  for  the  purposes  of  this  study. 

5.  Total  Waste  Quantity  Summary 

Based  upon  the  investigations  that  were  conducted,  the  waste  generation  rates  and  the 
projected  future  populations  of  the  study  area,  current  and  future  solid  waste  quantities  were 
projected  through  the  year  2000  for  the  Seeley  Lake  Refuse  District.  Obviously,  the  popula- 
tions and  waste  generation  rates  that  were  utilized  to  project  the  future  waste  quantities  may 
change  dramatically  within  the  next  20-year  period;  however,  at  this  time  it  is  felt  that  the  pro- 
jected populations,  waste  generation  data,  and  assumptions  utilized  to  project  waste  quantities 
are  logical  and  will  yield  reasonable  projections.  Table  II-3  summarizes  the  waste  quantity  pro- 
jections by  source  through  the  year  2000. 

6.  Seasonal  Variation  in  Solid  Waste  Quantities 

The  generation  of  solid  waste  in  the  study  area  fluctuates  dramatically  from  season  to 
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TABLE  II-3 


SOLID  WASTE  QUANTITIES 
(Tons/Year) 


YEAR 


Generation  Source 

1980 

1985 

1990 

1995 

2000 

Permanent  Waste  Generators 

Permanent  Residents  ^ 

601 

788 

976 

1,164 

1,352 

o 

Commercial  Establishments  “ 

125 

144 

165 

190 

219 

Subtotal: 

726 

932 

1,141 

1,354 

1,571 

Seasonal  Waste  Generators 

Seasonal  Population 

103 

135 

167 

199 

232 

Forest  Service  Campgrounds 

40 

42 

44 

46 

49 

State  Campgrounds 

14 

15 

15 

16 

17 

Subtotal: 

157 

192 

226 

261 

298 

TOTAL: 

883 

1,124 

1,367 

1,615 

1,869 

Based  on  current  and  projected  populations  and  a waste  generation  rate  of  2.00  Ibs./capita/day. 

Based  on  current  estimates  from  Larson  Disposal  Service.  Future  quantities  based  on  three  per- 
cent per  year  increase. 

Based  on  waste  generation  criteria  included  in  text  of  report.  Future  quantities  based  on  a one 
percent  per  year  increase  with  the  exception  of  the  seasonal  population  category.  The  seasonal 
population  quantities  are  based  on  the  projected  number  of  new  seasonal  housing  units. 
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season.  As  discussed  previously,  there  are  two  primary  sources  of  waste  generated  in  the  area: 
(1)  the  wastes  generated  by  permanent  residents  and  the  associated  commercial  establishments; 
and  (2)  the  refuse  resulting  from  seasonal  recreational  activity  in  the  area.  Figure  II-4  depicts 
the  seasonal  fluctuation  in  solid  waste  quantities  for  the  Seeley  Lake  Refuse  District.  The 
monthly  figures  are  based  upon  the  analysis  of  existing  waste  quantity  information  obtained 
from  the  private  refuse  collection  service  for  1978  and  1979.  The  effect  that  seasonal  genera- 
tion sources  have  on  solid  waste  quantities  is  very  apparent.  As  can  be  noted,  the  waste  genera- 
tion fluctuates  by  a factor  of  nearly  three  times  from  December  to  July. 
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EVALUATION  OF  ALTERNATIVE  DISPOSAL  SYSTEMS 


A.  GENERAL 


The  purpose  of  this  chapter  of  the  study  is  to  evaluate  in  depth  those  solid  waste  transfer  and 
disposal  concepts  which  appear  to  be  most  applicable  for  economically  solving  the  inefficiencies 
and  deficiencies  of  the  existing  disposal  methods  in  the  Seeley  Lake  Refuse  District.  Currently 
throughout  the  nation  there  are  a multitude  of  concepts  being  utilized  to  process,  transfer,  incin- 
erate and  dispose  of  sohd  waste.  In  most  instances  the  local  topographic,  climatic,  sociologic  and 
political  conditions  dictate  which  alternative(s)  is  most  practical  and  economical  for  the  area. 

Tlirough  a detailed  literature  search,  on-site  investigations  and  the  Consultant’s  past  exper- 
ience, it  was  determined  that  tliree  general  concepts  have  potential  applicabihty  in  the  Seeley  Lake 
Refuse  District.  These  include:  1)  sanitary  landfills;  2)  transfer  systems;  and  3)  incineration  with 
heat  recovery.  Several  other  alternatives  including  shredding,  air  classification,  incineration  without 
heat  recovery,  composting  and  methane  recovery  from  landfills,  to  mention  a few,  were  preliminarily 
evaluated  but  eventually  ehminated  from  serious  consideration  due  primarily  to  the  relatively  small 
volumes  of  waste  generated  in  the  District  and/or  the  lack  of  a proven  “track  record”  for  the  instal- 
lations that  have  been  in  operation  in  the  past  several  years. 

To  evaluate  the  various  alternatives  wliich  were  determined  applicable  for  the  District,  initially 
a basis  of  design  and  cost  estimates  were  prepared  for  the  various  system  cost  components  included 
for  each  potentially  applicable  alternative.  Basically,  the  system  cost  components  for  each  alterna- 
tive included  two  major  elements;  1)  capital  and  annual  costs  for  major  facilities  determined  neces- 
sary; and  2)  transportation  costs,  including  labor,  depreciation  and  operation  expense  to  operate  ve- 
hicles involved  in  the  transportation  of  solid  wastes  from  the  Seeley  Lake  area  to  the  landfill  site. 

Included  in  Section  B of  this  chapter  is  a detailed  description  of  the  basis  of  design  and  cost  es- 
timates for  the  various  system  cost  components  that  were  prepared  for  this  project.  This  informa- 
tion was  then  utilized  as  the  basis  for  evaluating  the  specific  alternatives  which  were  determined  po- 
tentially applicable  for  the  District.  These  specific  system  cost  analyses  are  included  in  Section  C of 
this  chapter. 
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B.  DESCRIPTION  OF  APPLICABLE  ALTERNATIVES 


1 . Design  Criteria 

When  designing  a solid  waste  transfer  or  disposal  facility,  the  two  major  criteria  that  must 
be  evaluated  include:  1)  the  anticipated  annual  quantities  of  solid  waste  generated  and  the  cor- 
responding generation  sources;  and  2)  the  seasonal  variation  of  the  wastes  generated.  These  ap- 
propriate waste  generation  criteria  were  developed  in  Part  Two  of  this  report  and  are  sum- 
marized below  in  Table  III-l . 


TABLE  III-l 

SEELEY  LAKE  REFUSE  DISTRICT 
ALTERNATIVES  ANALYSIS 

BASIS  OF  DESIGN 


I.  SOLID  WASTE  QUANTITIES  (Tons/Year) 

YEAR 


SOURCE 

1980 

2000 

1. 

Permanent  Residents 

601 

1,352 

o 

Commercial  Establishments 

125 

219 

Subtotal: 

726 

1,571 

3. 

Seasonal  Population 

103 

232 

4. 

Forest  Service 

40 

49 

5. 

State  Campgrounds 

14 

17 

Subtotal: 

157 

298 

Total: 

883 

1,869 

II.  SEASONAL  VARIATION  (Tons/Month) 


1980 

2000 

Peak  (July) 

115 

243 

Low  (December) 

40 

85 

Average 

74 

157 
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Evaluation  of  Applicable  Facilities 
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(a)  Sanitary  Landfill 

As  previously  discussed  in  Part  Two  of  this  report,  numerous  attempts  have  been 
made  over  the  past  several  years  to  locate  and  properly  maintam  a sanitary  landfill  in  the 
Seeley  Lake  area.  Due  to  high  groundwater  problems,  extremely  high  expenses  and  opera- 
tional problems  perpetuated  by  nuisances  as  a result  of  bears  frequenting  the  landfill  sites, 
all  sites  that  have  been  utilized  over  the  past  ten  years  have  been  closed. 

At  this  pomt  in  the  study,  it  was  attempted  to  estimate  the  capital  and  annual  cost 
to  locate  and  operate  a sanitary  landfill  in  the  Seeley  Lake  area.  Tlirough  research  and 
practical  operating  experience,  it  has  been  determined  that  there  are  a variety  of  methods 
for  operating  a sanitary  landfill.  The  two  most  prominent  methods  are  the  trench  and 
area  methods.  The  trench  method  basically  consists  of  excavating  trenches  with  a dozer 
and/or  scraper  and  stockpiling  the  soil  for  use  as  cover  material.  Solid  waste  is  then  placed 
into  the  pre-excavated  trenches,  compacted,  and  covered  each  operating  day  with  four  to 
six  inches  of  the  stockpiled  cover  soil.  Tliis  method  is  primarily  used  in  areas  where  the 
terram  is  relatively  flat.  Figure  lll-l  depicts  a schematic  of  tliis  type  of  operation. 

The  area  landfill  method  differs  from  the  trench  method  in  that  minimal  site  prepa- 
ration is  requhed.  In  tliis  method,  individual  cells  are  constructed  in  various  areas  through- 
out the  site  until  the  entire  site  is  filled.  Each  cell  represents  the  waste  received  during  one 
operating  day.  Cover  material  is  excavated  from  areas  adjacent  to  the  working  face  of  the 
active  fill  areas  and  is  deposited  over  the  previous  compacted  refuse.  Figure  111-2  illustrates 
tliis  type  of  landfill  method. 

For  this  project  it  was  attempted  to  estimate  the  costs  of  operating  a landfill  based 
on  the  utihzation  of  the  trench  method.  Tliis  type  of  landfill  procedure  is  most  common 
in  Montana  and  has  been  utilized  quite  successfully  when  current  regulations  and  operating 
criteria  are  followed.  The  estimated  capital  and  operational  costs  that  were  determined  to 
be  appropriate  for  the  Seeley  Lake  area  are  summarized  in  Table  II1-2. 

For  the  costs  that  are  depicted  in  Table  111-2,  the  following  basic  assumptions  were 
made  and  utilized:  1)  no  current  landfill  facilities  exist,  and  thus  all  necessary  site  im- 
provements required  to  start  a landfill  would  be  necessary;  2)  a used  track-type  dozer 
would  be  purchased,  leased  or  contracted  for  moving,  compacting  and  covering  the  waste 
with  soil,  3)  the  site  would  be  open  two  days  per  week  from  October  15  to  May  15  and 
four  days  per  week  from  May  16  to  October  14;  4)  no  gate  attendant  would  be  on  duty 
durmg  the  operating  hours  of  the  landfill,  but  one  individual  would  be  on-site  for  two 
hours  each  day  the  site  was  open  to  monitor  dumping  activities  and  operate  the  dozer  to 
provide  daily  maintenance  and  soil  cover;  and  5)  the  excavation  of  trenches  and  necessary 
road  maintenance  would  be  contracted  as  deemed  necessary. 
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SANITARY  LANDFILL 
TRENCH  METHOD 


TYPICAL  ELEVATION  VIEW 


Source:  State  of  Montana  Solid  Waste 
Management  and  Resource 
Recovery  Study,  August,  1976 


Figure  HE- 1 
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SANITARY  LANDFILL 
AREA  METHOD 


TYPICAL  ILLUSTRATION 


TYPICAL  PLAN  VIEW 


Source:  State  of  Montana  Solid  Waste 
Management  and  Resource 
Recovery  Study,  August,  1976 


Figure  HI- 2 


TABLE  1II-2 


SANITARY  LANDFILL  COST  SUMMARY 


CAPITAL  COSTS 


I tern 

Units 

Unit  Cost 

Total  Cost 

Land 

8 ac. 

$3,000/ac 

$24,000 

Sitework 

Lump  Sum  (L.S.) 

— 

4,000 

Fencing 

1,600  ft. 

$2.50/ft. 

4,000 

Roads 

1,000  ft. 

$ 15.00/ft. 

15,000 

Building 

1 ,000  sq.ft. 

$15.00/sf 

15,000 

Utilities 

L.S. 

— 

500 

Contingency 

L.S. 

15% 

9,500 

TOTAL  CAPITAL  COST; 

ANNUAL  COST 

$72,000 

(148  days/yr.) 

Item 

Units 

Unit  Cost 

Total  Cost 

Site  & Road  Maintenance 

L.S. 

— 

$ 500 

Dozer  Depreciation,  Operation 

& Maintenance 

296  hrs.  ^ 

$45/hr. 

13,320 

Labor 

296  hrs. 

$ 10/hr. 

2,960 

Utilities 

L.S. 

— 

400 

Insurance 

L.S. 

— 

500 

Trench  Excavation 

3,700  cu.  yds. 

$2.00/cy 

7,400 

Subtotal: 

25,080 

Amortization  of  Capital  (12%  - 

20  yrs.) 

9,650 

TOTAL  ANNUAL  COST:  $34,730 


Based  on  two  hours  per  each  day  the  site  is  open. 


As  depicted  in  Table  111-2,  the  initial  capital  required  to  start  a new  landfill  site  is 
estimated  to  be  $72,000.  The  corresponding  annual  cost  including  the  amortization  of 
the  capital  investment  is  estimated  to  be  $34,730.  Obviously,  these  costs  are  estimates 
and  will  vary,  depending  on  the  actual  siting  requirements  and  costs  of  a specific  landfill 
site  as  well  as  the  operating  criteria  implemented  by  the  District. 

(b)  Transfer  Systems 

As  an  alternative  to  locating  a sanitary  landfill  in  the  immediate  Seeley  Lake  area,  a 
potentially  usable  disposal  alternative  that  was  evaluated  includes  the  use  of  a transfer 
system.  Under  this  alternative,  a transfer  facility  would  be  located  in  the  Seeley  Lake  area, 
preferably  as  close  to  Seeley  Lake  as  possible,  to  reduce  individual  haul  costs.  Area  resi- 
dents could  then  periodically  bring  their  solid  wastes  to  this  transfer  facility.  These  wastes 
would  then  be  transported  by  specially  designed  transfer  vehicles  to  the  closest  licensed 
sanitary  landfill  for  disposal. 

After  a thorough  review  and  analysis  of  the  available  transfer  systems  in  operation 
today  tliroughoLit  the  country,  it  was  determined  that  tliree  transfer  systems  war- 
ranted an  in-depth  cost  analysis.  Included  herein  is  a brief  description  of  these  three  sys- 
tems. 


(1)  Green  Box  Container  System 

This  system  includes  the  use  of  metal  containers  varying  in  size  from  four  cubic 
yards  to  ten  cubic  yards.  The  wastes  deposited  in  these  containers  are  emptied  as  re- 
quired and  transported  to  an  areawide  disposal  site  utilizing  either  a rear-loading, 
side-loading,  or  front-loading  packer  vehicle. 

For  tliis  alternative,  it  was  determined  appropriate  to  locate  25  four-cubic-yard 
containers  at  a designated  area  near  Seeley  Lake.  In  order  to  handle  the  anticipated 
volume  of  waste  generated,  the  containers  would  have  to  be  emptied  162  times  per 
year  under  current  waste  generation  volumes.  The  estimated  capital  cost  to  purchase 
these  containers  as  well  as  the  estimated  annual  amortization  and  maintenance  costs 
of  these  containers  are  depicted  in  Table  III-3. 

(2)  Roll-Off  Container  System 

This  system  includes  the  use  of  large  metal  containers,  usually  varying  in  size 
from  ten  to  forty  cubic  yards.  Under  this  system,  the  containers  are  loaded  and 
transported  to  an  areawide  landfill  where  the  wastes  are  dumped  from  the  container 
with  a tilt-frame  vehicle  specially  designed  for  that  purpose.  Because  of  the  size  of 
the  containers,  special  improvements  at  the  container  site  including  a retaining  wall, 
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TABLE  III-3 


GREEN  BOX  CONTAINER  SYSTEM 
FACILITY  COSTS 

(Four-Cubic- Yard  Containers) 


1.  Capital  Cost; 

25  Containers  x $500  each  = $12,500 


$2,210 

620 


$2,830 


Annual  Cost: 

(a)  Amortization  (10  years  @ 12%) 

(b)  Maintenance  of  Containers  ($25/container/year) 
Total: 


TABLE  III4 

ROLL-OFF  CONTAINER  SYSTEM 
FACILITY  COSTS 

(Forty-Cubic-Yard  Containers) 


1.  Capital  Costs: 


Item 

Cost 

Land 

$3,000 

Sitework  & Ramp 

3,000 

Concrete  Slab  & Wall 

7,000 

Shelter 

3,000 

Container 

5,000 

Contingency 

2,000 

Total: 

$23,000 

$3,080 

200 


Annual  Cost : 

(a)  Amortization  (20  years  @ 1 2%) 

(b)  Maintenance  of  Site 


Total: 


$3,280 


ramp  and  concrete  pad,  are  necessary.  Because  of  the  high  volumes  of  snow  which 
occur  in  the  Seeley  Lake  area,  it  was  also  determined  appropriate  by  the  Consultant 
to  construct  a shelter  over  the  container  and  loading  area.  A site  layout  of  such  a 
container  site  is  depicted  in  Figure  III-3. 

For  tliis  alternative,  it  was  determined  appropriate  to  locate  one  container  site 
in  the  Seeley  Lake  area.  Based  on  the  current  waste  quantities  generated  in  the  area, 
it  was  also  determined  appropriate  to  locate  one  40-cubic-yard  container  at  the  site 
at  one  time.  Based  on  current  waste  generation  figures,  it  is  estimated  that  a 40-cubic- 
yard  container  would  be  filled  with  waste  243  times  during  the  year  and  thus  would 
require  loading,  transporting  and  emptying  at  an  areawide  landfill.  The  estimated 
capital  and  annual  costs  to  provide  and  maintain  a 40-cubic-yard  roll-off  container 
site  are  summarized  in  Table  IIM. 

(3)  Transfer  Station  System 

This  alternative  consists  of  utilizing  an  enclosed  dumping  area,  a charging  hop- 
per, and  a transfer  vehicle.  The  wastes  that  are  brought  to  the  facility  are  deposited 
on  an  enclosed  concrete  tipping  floor.  A front-loader  or  “bobcat”  then  pushes  the 
deposited  wastes  into  a hopper.  This  waste  in  turn  flows  by  gravity  into  a transfer 
trailer  located  under  the  hopper,  where  the  waste  is  compacted  by  a low-density 
compaction  unit  mounted  on  the  trailer.  When  the  trailer  is  filled,  a tractor  is  then 
connected  to  it  and  the  trailer  is  transported  to  a waste  disposal  site.  A site  layout  of 
such  a facility  is  depicted  in  Figure  III-4. 

The  capital  and  annual  operational  costs  for  such  a facility  are  itemized  in 
Table  III-5.  It  should  be  noted  that  the  costs  included  in  the  table  assume  that  the 
transfer  station  would  be  open  the  same  number  of  days  as  the  previously  discussed 
sanitary  landfill  alternative;  four  days  per  week  during  the  summer  and  two  days  per 
week  for  the  remainder  of  the  year.  The  costs  also  assume  that  an  attendant  would 
be  on  duty  for  two  hours  each  operating  day  to  operate  the  “bobcat”  as  well  as  the 
trailer-mounted  compaction  equipment. 

(4)  Other  Applicable  Facility  Costs 

In  addition  to  the  facility  costs  depicted  above,  the  alternative  of  transferring 
wastes  to  another  landfill  would  incur  additional  costs  including  transportation  costs 
of  the  transfer  vehicle  and  a “drop  charge”  or  user  fee  for  the  use  of  another  city’s 
or  county’s  landfill.  The  transportation  and  drop  charges  associated  with  these  trans- 
fer alternatives  are  included  and  evaluated  in  the  “Annual  System  Cost  Analysis”, 
which  is  summarized  at  the  conclusion  of  this  chapter. 


3.5 


■ ! ■ <1  :u'-  nl 

L)  I V ' ' I ' ■ ' M I ! .'  « f 1 i.l  < 

i;  ’.'V)  

I ; ' Ml,; 


i. 


Roll-Off  Container  Site 


Site  Layout 


Site  Prof iie  View 


Figure  lE-3 


Transfer  Station  Layout 


Typical  Transfer  Station  Facility 


Figure  HI-4 


TABLE  III-5 


65-CUBIC-YARD  COMPACTED  TRANSFER  STATION 
COST  SUMMARY 


CAPITAL  COSTS 


Item 

Units 

Unit  Cost 

Total  Cost 

Land 

3 ac. 

$3,000/ac. 

$ 9,000 

Site  & Fencing 

L.S. 

— 

30,000 

Building 

1 ,000  sq.  ft. 

$60/sq.  ft. 

60,000 

Trailer  with  Compactor 

1 

$48,000 

48,000 

Bobcat 

1 

$10,000 

10,000 

Subtotal; 

157,000 

Engineering,  Legal  & Contingency  (25%) 

39,000 

TOTAL  CAPITAL  COST: 

ANNUAL  COSTS 

$196,000 

(148  dayslyr.) 

Item 

Units 

Unit  Cost 

Total  Cost 

Site  Maintenance  & Utilities 

L.S. 

— 

$1,000 

Compactor  Operation  & Maintenance 

883  Tons 

$1.1 0/Ton 

970 

Labor 

296  hrs.  ^ 

$6/hr. 

1,780 

Bobcat  Operation 

L.S. 

— 

500 

Insurance 

L.S. 

— 

500 

Subtotal: 

4,750 

Amortization  of  Capital  ( 1 2%  - 20  yrs.) 

26,250 

TOTAL  ANNUAL  COST: 

$31,000 

1 


Represents  two  hours  for  each  day  the  site  is  open 
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For  the  Green  Box  Container  System  and  the  Transfer  Station  System,  it  would 
also  be  required  to  locate  a local  disposal  site  to  dispose  of  large  objects  and  inert 
materials  that  cannot  be  handled  through  these  respective  systems.  A local  disposal 
site  would  not,  however,  be  required  to  dispose  of  these  types  of  waste  separately 
for  the  Roll-Off  Container  System,  since  the  containers  utilized  for  tliis  alternative 
have  large  enough  openings  and  sufficient  capacity  to  accommodate  almost  all  types 
of  material  that  may  require  disposal. 

According  to  state  regulations,  a waste  disposal  site  that  accepts  only  large 
debris  and  inert  materials  is  categorized  as  a Class  III  landfill.  Unlike  conventional 
landfills  which  require  daily  cover.  Class  III  landfills  require  only  periodic  mainte- 
nance. In  addition,  due  to  the  lessened  potential  for  environmental  and  health 
hazards  (pollution  of  groundwater  and  rodent  problems)  and  the  generation  of 
nuisance  factors  such  as  blowing  paper,  odors  and  general  aesthetic  degradation,  less 
stringent  standards  exist  for  the  location  of  Class  III  landfills.  Based  on  these  criteria, 
it  is  obvious  that  the  operation  of  a Class  III  landfill  is  less  expensive  than  a conven- 
tional landfill  operation.  The  cost  to  operate  a Class  III  landfill  to  dispose  of  the 
inert  materials  in  conjunction  with  the  Green  Box  Container  System  and  Transfer 
Station  System  alternatives  is  summarized  in  Table  III-6. 

(c)  Waste  Incineration  with  Heat  Recovery 

Because  of  the  increasing  costs  of  fuel  in  the  nation,  alternative  fuel  sources  are  cur- 
rently being  developed  and  evaluated.  Solid  waste  is  receiving  increasing  consideration  in 
this  regard  because  it  is  available  in  substantial  quantities  and  can  be  prepared  for  use  as  a 
fuel.  One  of  the  primary  considerations  in  utilizing  solid  waste  as  an  energy  source  is  to 
locate  or  develop  energy  markets  which  fit  other  problem  constraints.  Those  constraints 
are  primarily:  1)  the  market  must  have  an  adequate  fuel  demand  to  make  it  economically 
worthwhile  to  install  the  necessary  receiving  and  firiirg  equipment;  and  2)  the  market 
must  have  an  agreeable  attitude  toward  the  utilization  and  pricing  of  a new  energy  source. 

Through  modern  technology  the  utilization  of  solid  waste  as  an  energy  source  can  be 
accomplished  by  tliree  basic  methods;  1)  the  use  of  solid  waste  as  a primary  fuel  source 
to  generate  steam;  2)  the  use  of  processed  solid  waste  as  a supplement  fuel  in  combina- 
tion with  other  fossil  fuels;  and  3)  the  use  of  gases  derived  from  pyrolyzing  solid  waste. 
After  a thorough  review  of  the  waste  incineration  and  heat  recovery  systems  in  operation 
throughout  the  nation,  it  was  determined  that  a modular  incineration  facility  would  be 
most  applicable  for  the  Seeley  Lake  Refuse  District.  These  types  of  systems  do  not  re- 
quire a high  degree  of  initial  waste  processing,  nor  do  they  require  large  quantities  of 
waste  to  be  economically  feasible.  These  systems  are  normally  supplied  in  modules  with 
current  installations  ranging  in  capacity  from  10  to  250  tons  per  day. 
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The  modular  incineration  facility  was  initially  developed  in  the  1960’s.  Since  that 
time,  major  modifications  have  been  made.  The  systems  that  have  been  installed  witliin 
the  past  few  years  have  added  heat  recovery  units  and  automatic  ash  removal  systems. 
Basically,  modular  incineration  systems  consist  of  a primary  combustion  chamber,  a 
secondary  combustion  chamber,  and  a heat  exchanger.  The  units  are  fed  by  a mechan- 
ical or  hydraulic  ram  that  charges  the  material  onto  a fixed  bed.  The  waste  is  ignited  by 
use  of  an  auxiliary  fuel  until  temperatures  allow  self-sustaining  combustion.  Combustion 
in  the  primary  chamber  is  usually  in  a starved  air  atmosphere.  An  advantage  of  this  is 
that  a high  particular  exhaust  is  not  generated.  The  combustible  gases  generated  in  the 
primary  chamber  are  completely  combusted  in  the  secondary  chamber  with  the  aid  of 
auxiliary  fuel.  The  hot  gases  are  then  passed  tlu'ough  a fire  tube  or  water  tube  boiler  for 
heat  exchange. 

The  facility  considered  for  tliis  project  would  consist  of  a single  building  that  would 
house  the  tipping  floor  and  the  energy  recovery  equipment.  At  the  facility,  solid  waste 
would  be  dumped  directly  onto  the  tipping  floor.  The  waste  would  then  be  moved, 
stacked  and  placed  into  the  10  ton  per  day  incinerator  unit  by  a diesel-operated  wheel 
loader.  The  refuse  would  then  be  charged  by  a ram  into  the  incinerator  unit,  where  it 
would  be  burned.  The  ash  would  be  conveyed  or  dumped  into  containers  located  in  the 
building.  Finally,  the  ash  would  be  hauled  to  a Class  III  landfill,  wliich  would  have  to 
be  established.  The  costs  for  this  incineration  facility  are  shown  in  Table  III-7. 

As  indicated  in  Table  IITl,  there  are  approximately  883  tons  of  waste  generated 
annually  in  the  Refuse  District.  Based  on  an  average  heating  value  of  5,000  Btu’s  per 
pound  for  solid  waste,  it  is  estimated  that  the  883  tons  of  waste  could  produce  approxi- 
mately 8,800  million  Btu’s  annually.  This  represents  the  energy  equivalence  of  approxi- 
mately 8.8  million  cubic  feet  of  natural  gas  annually.  In  regard  to  the  generation  of  steam, 
it  is  estimated  that  the  energy  available  from  the  same  waste  quantity  would  generate  ap- 
proximately 3.5  million  pounds  of  steam  annually,  based  on  a generation  of  125  psi  steam 
at  a 40  percent  efficiency.  Also,  the  same  energy  could  produce  approximately  225,000 
kwh  of  electricity. 

C.  ANNUAL  SYSTEM  COST  ANALYSIS 
1 . General 

The  primary  purpose  of  tliis  section  of  the  report  is  to  evaluate  and  compare  the  annual 
system  cost  for  each  of  the  specific  solid  waste  handling  alternatives  that  were  determined  ap- 
plicable for  the  study  area.  As  previously  discussed  in  tliis  chapter,  there  were  tlu'ee  basic 
waste  handling  alternatives  that  were  determined  applicable  and  thus  were  evaluated  in-depth. 
These  included:  1)  sanitary  landfill;  2)  use  of  transfer  systems;  and  3)  incineration  with  heat 
recovery. 
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TABLE  1II-7 


WASTE  INCINERATION  FACILITY 
WITH  HEAT  RECOVERY 

COST  SUMMARY 


CAPITAL  COST 


Item 

Units 

Unit  Cost 

Total  Cost 

Land 

5 ac. 

$3,000/ac. 

$ 15,000 

Sitework  & Fencing 

L.S. 

— 

35,000 

Building 

2,500  sq.  ft. 

S60/sq.  ft. 

150,000 

Utilities 

L.S. 

— 

15,000 

Incineration  Modules 

1-lOTPD 

$300,000 

300,000 

Bobcat 

1 

$10,000 

10,000 

Used  Forklift 

1 

$5,000 

5,000 

Used  Dumptruck 

1 

$5,000 

5,000 

Contingency 

L.S. 

25% 

135,000 

TOTAL  CAPITAL  COST: 

ANNUAL  COST 

$670,000 

(150  daysjyr.) 

Item 

Units 

Unit  Cost 

Total  Cost 

Site  Maintenance  & Utilities 

L.S. 

— 

$ 3,000 

Equipment  Operation 

L.S. 

1 0%  of 
capital 

30,000 

Rolling  Stock 

L.S. 

— 

1,000 

Fuel  Gas 

883  Tons 

$1.1 0/Ton 

1,000 

Labor 

300  man-days 

$85/m.d. 

26,000 

Spare  Parts 

L.S. 

— 

3,000 

Insurance 

L.S. 

— 

2,000 

Subtotal: 

66,000 

Amortization  of  Capital  ( 12%  - 

15  yrs.) 

98,000 

TOTAL  ANNUAL  COST: 

$164,000 

.1-: 


ut  • j. 


OOO.d'^i^ 


].■'/)  idol 


0<*0.0>'. 

imU,.  I 

01  III. ! 

000. 'll 

OiiO.t 

UOO.S 


m wiiwr  : 'f’ : -:; 


■\  \ \ \\}^  'ton 


Yil  iV<)  .»  S>T  17 


■m- 


. i 


■"ff  ' i'i  T''  * 

''*.  , A<;  -V.-" 

"'r  *.  '■  ■-- 


' ^i  ■■■'  ii'-ii 


Vt.  ; '-  , ‘ * 


5>  A! .'vv:Vf')  « 


:^t:T 't 


i ' ' J ) r '■ 


•x  'sV 


jom.u 


' •>.  ;.'" 
■'  ■ ■ 


.]'l  4j)i\UO^  -1 


' 'i 

4’.‘  ■’'''■  


" »/•'.; V*  ’•1. 


1)fi0.v>O^ 

00';s0'^Y 


•;.  ^d'.'.'  (f.  .iv.r^s^v 


hlJii.l 

rsj'iifiYH  /i'lov/'jiiid  ■ 
nil/lhOi ' 

V;\'_  ^ 

■-.'lu.fp'M  ff^ilr/rJ^fibni 
i>-saU 


rrEG'j  JAti50i^ 


'i- 


% 


ffii>}| 


'It?  ¥’01 

U.:  ‘ 


iiorioL'ii 


■ » 

- 001 


' '■>  .;■'- '.  i.  ; "'  ■ "•■  , M q 


y$.:'  ii'JO i H:  \ llj^jR;  ^ 


..  ^,  , ,. 

.8,.J 

■&'  ';::/:s:p  ...... 


■;io0.jiU;, 

vjfiJfUiienl 


. f*"-  (!'. 
’■i  !S' 


M'  ■ ••^ 

lOoKiu^.: ; 


');?  »*•■'.  <1 


■<,e5it  ? i Y ^JC:1  m 


V* 


. '■-  55^'  . „ , . 


r'X'A': 


For  the  basic  alternatives  that  were  identified  as  being  applicable  and  thus  warranting  an 
in-depth  analysis,  specific  disposal  options  were  initially  identified.  Detailed  studies  and  subse- 
quent annual  costs  were  then  calculated  for  each  option.  Finally,  the  various  cost  components 
were  individually  added  to  determine  each  option’s  total  system  cost.  These  system  costs  were 
then  compared  with  one  another  as  well  as  with  the  current  waste  disposal  costs  so  that  the 
District  officials  and  concerned  citizens  could  make  general  conclusions  and  subsequently  make 
recommendations  as  to  the  most  economical  and  practical  waste  disposal  alternative  for  the 
county. 

2.  System  Cost  Components 

For  each  specific  solid  waste  handling  option  that  was  evaluated,  it  was  determined  that 
three  basic  cost  components  were  applicable.  These  cost  components  included : 1 ) the  individ- 
ual facility  capital  and  annual  costs;  2)  the  disposal  costs  associated  with  operating  the  neces- 
sary disposal  sites;  and  3)  the  transportation  costs  associated  with  hauling  the  wastes  from  the 
various  waste  handling  facilities  to  the  final  disposal  site(s).  Included  herein  is  a brief  discus- 
sion of  each. 

(a)  Waste  Handling  and  Final  Disposal  Facility  Costs 

The  costs  associated  with  the  construction  and  operation  of  the  various  waste 
handling  facilities  as  well  as  the  final  disposal  sites  for  each  alternative  were  described 
and  calculated  in  detail  in  Section  B of  this  chapter.  Thus,  for  each  specific  alternative 
that  was  evaluated  herein,  the  waste  handling  and  disposal  costs  included  in  Section  B 
were  utilized. 

(b)  Transportation  Costs 

When  evaluating  the  transportation  costs  of  solid  waste  disposal  systems,  there  are 
two  types  of  haul  that  warrant  consideration.  These  are;  1)  primary  haul,  which  repre- 
sents the  cost  of  transporting  waste  directly  from  the  point  of  generation  to  either  a rural 
container  site,  transfer  station,  processing  plant  or  ultimate  disposal  facility;  and  2)  secon- 
dary haul,  which  represents  the  cost  of  transporting  waste  from  one  facility  to  another. 

In  most  instances  the  primary  hauling  of  solid  waste  is  associated  with  the  use  of  ve- 
liicles  which  initially  collect  or  transport  the  waste.  For  wastes  generated  in  urban  areas, 
a packer-type  collection  vehicle  is  most  generally  used.  For  wastes  generated  in  rural  areas, 
the  primary  haul  is  usually  associated  with  individuals  transporting  their  wastes  to  either  a 
disposal  site  or  container  site  utilizing  their- own  vehicles.  When  analyzing  the  secondary 
hauling  of  wastes,  vehicles  specifically  designed  to  transport  large  quantities  over  long 
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distances  are  utilized.  These  vehicles  usually  include  flatbeds,  large  transfer  trailers,  or 
compaction  trucks. 

It  is  the  intent  of  the  scope  of  services  for  this  project  to  specifically  determine  and 
include  in  the  system  cost  analysis  only  the  secondary  haul  costs  associated  with  each  al- 
ternative evaluated.  The  reasoning  behind  not  including  specific  primary  haul  costs  in  the 
system  is  two-fold:  1)  the  intent  of  the  project  is  to  determine  the  most  cost-effective 
method  to  dispose  of  the  wastes  generated  in  the  district,  which  excludes  door-to-door 
collection  and  individual  transportation  of  wastes  from  each  home  or  business  to  a central 
disposal  site;  and  2)  it  would  be  impossible  to  estimate  the  cost  for  each  individual  witliin 
the  study  area  to  transport  Iris  or  her  own  wastes  to  the  various  disposal  sites  wlrich  were 
evaluated. 

In  regard  to  estimating  the  secondary  haul  costs  associated  with  each  alternative  that 
was  evaluated  for  the  study  area,  unit  haul  costs  were  developed  for  three  vehicle  types. 
The  sources  of  information  used  to  derive  the  unit  costs  were:  1)  equipment  manufac- 
turers and  suppliers;  2)  operating  records  from  city,  county  and  private  firms  presently 
operating  solid  waste  collection,  transportation  and/or  disposal  services;  and  3)  an  analy- 
sis of  present  labor  rates  and  fuel  prices  throughout  the  study  area. 

Table  I1T8  summarizes  the  unit  costs  for  the  vehicles  that  were  deemed  necessary  to 
transport  the  wastes  for  the  solid  waste  handling  systems  determined  applicable  and  thus 
warranting  analysis.  As  depicted  in  the  table,  unit  costs  for  each  of  three  types  of  veliicles 
were  estimated  for  two  gas  prices  — $1.30  and  $2.00  per  gallon.  By  calculating  these  vari- 
able transportation  unit  costs,  the  sensitivity  of  the  annual  system  cost  to  rising  fuel  prices 
can  be  identified.  It  should  be  noted  that  no  labor  costs  are  included  in  these  costs.  The 
labor  costs  to  operate  the  various  types  of  veliicles  were  calculated  separately  for  each  op- 
tion. It  should  also  be  noted  that  the  costs  depicted  in  the  table  represent  costs  as  of  Janu- 
ary, 1981  with  no  inflationary  factors  added.  Also,  it  was  assumed  that  the  vehicles  would 
be  owned  and  operated  by  a non-taxable  entity.  Thus  no  overhead,  taxes  and  profit  were 
added  to  these  veliicle  costs. 

3.  System  Cost  Analysis  Summary 

Included  in  the  following  narrative  is  a summary  of  the  annual  system  cost  analyses  that 
were  conducted  for  the  specific  disposal  options  determined  potentially  applicable  for  the  study 
area.  The  estimated  annual  system  cost  for  each  alternative  is  summarized  in  Table  111-9.  As  de- 
picted in  the  table,  the  system  costs  are  broken  down  by  cost  component  for  each  alternative 
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TABLE  111-8 


TRANSPORTATION  UNIT  COSTS 

1.  DEPRECIATION 

Vehicle  Type  New  Price  Less  Salvage  Value  ^ Est.  Mileage  Cost  Per  Mile 

1.  20  c.y.  Packer  $55,000  $8,000  100,000 

2.  Tilt-Frame  65,000  10,000  150,000 

3.  Transfer  Trailer  80,000  12,000  200,000 

^ Represents  15%  of  capital  cost 


II.  OPERATION  & MAINTENANCE  (Cost  per  Mile) 


Current  Fuel  Prices 

Escalated  Fuel  Prices 

Veliicle  Type 

Fuel  1 

Oil& 

Lube 

Other  Total 

Fuel  2 

Oil& 

Lube 

Other 

Total 

1 . Packer 

.37 

.07 

.40  .84 

.57 

.10 

.40 

$1.07 

2.  Tilt-Frame 

.26 

.06 

.37  .69 

.40 

.08 

.37 

$.85 

3.  Transfer  Trailer 

.52 

.08 

.60  1.20 

.80 

.1 1 

.60 

$1.51 

^ Based  on  $ 1.30/g 

allon  (diesel) 

“ Based  on  $2 

.00/gallon 

(diesel) 

HI.  TOTAL  COST  (Cost  per  Mile) 

Op.  & Maint. 

Total 

Vehicle  Type 

ins. 

Depr. 

Current  Escalated 

Current 

Escalated 

1 . Packer 

.08 

0.47 

0.84 

1.07 

$1.39 

$1.62 

2.  Tilt-Frame 

.07 

0.37 

0.69 

0.85 

1.13 

1.29 

3.  Transfer  Trailer 

.12 

0.34 

1.20 

1.51 

1.66 

1.97 

$0.47 

$0.37 

$0.34 


evaluated.  The  detailed  cost  breakdown  for  the  handling  facility  and  disposal  facility  cost  com- 
ponents are  included  in  Section  B of  this  chapter.  The  estimated  transportation  cost  compo- 
nents for  each  alternative  were  calculated  according  to  the  information  contained  in  Tables  III- 
10  and  III-ll. 

In  addition  to  the  total  annual  system  cost,  the  estimated  annual  cost  per  equivalent  resi- 
dential unit  for  each  alternative  was  determined.  The  total  number  of  equivalent  units  was  de- 
termined by  dividing  the  estimated  average  quantity  of  waste  generated  by  each  residential 
unit  by  the  total  quantity  of  waste  generated  in  the  study  area.  As  a result  of  these  calculations, 
it  was  determined  that  the  number  of  units  summarized  below  is  appropriate  for  the  analysis 
conducted  herein. 


Estimated  Estimated 

Solid  Waste  Number  of  Equivalent 

Quantities  Residential  Units  ^ 


Generation  Source 

1980 

2000 

1980 

2000 

Permanent  Residents 

726 

1,571 

798 

1,726 

Seasonal  Residents 

157 

298 

173 

327 

Total; 

883 

1,869 

971 

2,053 

Based  on  .91  tons  of  waste  per  equivalent  residential  unit 


(a)  District  Sanitary  Landfill 

This  alternative  includes  the  location  and  proper  operation  of  a sanitary  landfill  lo- 
cated within  the  Refuse  District.  The  site  would  be  open  four  days  per  week  during  the 
summer  months  and  two  days  per  week  during  the  remainder  of  the  year.  The  annual 
costs  to  own  and  operate  the  landfill  site  are  estimated  to  be  $34,730  per  year,  which 
represents  an  equivalent  residential  unit  cost  of  $35.76  per  year.  In  addition  to  the  associ- 
ated annual  operational  costs  of  the  landfill,  the  indicated  annual  cost  includes  the  amor- 
tization of  $72,000  of  capital  expenditures  required  to  locate  and  develop  a new  landfill 
site. 

(b)  Transfer  Systems 

For  each  of  the  three  transfer  systems  determined  applicable  and  thus  warranting  an 
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in-depth  analysis,  it  was  assumed  that  the  transfer  site  would  be  located  in  the  Seeley 
Lake  area.  It  is  estimated  that  one  to  two  acres  would  be  required  to  locate  the  neces- 
sary facilities  for  the  various  alternatives,  with  the  Green  Box  System  requiring  the  least 
amount  of  land  (one  acre)  and  the  transfer  station  requiring  the  most  (2.2  acres). 

For  each  alternative,  it  was  determined  to  be  most  economical  for  the  wastes  depos- 
ited at  the  transfer  site  to  be  transported  to  the  privately  operated  sanitary  landfill  located 
in  Missoula.  The  estimated  transportation  costs  for  hauling  these  wastes  to  Missoula  for 
each  alternative  are  summarized  in  Tables  III-IO  and  HI-1 1.  For  the  analysis,  it  was  as- 
sumed that  a “drop  charge”  of  $5.50  per  ton  would  be  paid  by  the  District  to  the  land- 
fill owner  for  the  use  of  the  disposal  site.  As  indicated  in  Section  B of  tliis  chapter,  it 
would  also  be  required  to  locate  a Class  III  landfill  near  Seeley  Lake  for  the  Green  Box 
and  Transfer  Station  alternatives  to  dispose  of  the  inert  and  large  bulky  materials,  since 
these  systems  do  not  have  the  capability  to  handle  these  wastes. 

As  indicated  in  Table  I1I-9,  the  annual  system  cost  for  the  three  transfer  alternatives 
varies  from  $44,620  to  $53,500  per  year,  with  the  least-cost  alternative  being  the  Green 
Box  System.  As  further  indicated  in  the  table,  the  cost  of  these  transfer  alternatives  are 
approximately  30  to  35  percent  liigher  than  the  alternative  of  locating  a sanitary  landfill 
in  the  Seeley  Lake  area. 

(c)  Incineration  with  Heat  Recovery 

This  waste  handling  alternative  includes  the  construction  of  a solid  waste  incinera- 
tion facility  whereby  the  wastes  generated  in  the  area  would  be  burned  in  a modular  in- 
cinerator unit  capable  of  burning  ten  tons  of  waste  per  day.  The  facility  would  have  the 
equipment  capable  of  extracting  the  steam  from  the  combustion  of  the  waste.  The  steam 
could  then  either  be  marketed  to  a local  energy  user  or  be  utilized  to  generate  electricity 
which  could  in  turn  be  marketed.  For  tliis  alternative,  a Class  III  landfill  would  have  to  be 
located  in  the  area  for  the  disposal  of  demolition  debris  along  with  the  resultant  ash  and 
residue  generated  by  the  incineration  process. 

The  annual  system  cost  for  tliis  alternative  is  depicted  in  Table  III-9.  As  indicated  in 
this  table,  the  annual  system  cost  for  this  alternative  is  $123,500.  This  represents  a 355 
percent  increase  in  annual  fees  compared  to  the  cost  of  operating  a landfill.  It  should  be 
noted,  however,  that  the  annual  cost  depicted  in  Table  III-9  does  not  include  any  revenue 
associated  with  the  generation  of  steam  from  the  incineration  of  the  wastes.  As  discussed 
in  a previous  section  of  this  chapter,  the  wastes  currently  being  generated  in  the  Seeley 
Lake  Refuse  District  have  a heating  value  of  approximately  8.8  million  Btu’s.  Tliis  heat 
has  the  capability  to  produce  approximately  3.5  million  pounds  of  steam  per  year,  or 
225,000  kwy  of  electricity. 
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TABLE  III-IO 


TRANSPORTATION  COST  SUMMARY 


Cost/Mile 

Cost/Year 

Alternative 

Miles/Trip 

Trips/ Year 

Miles/Year 

Current 

Escalated 

Current 

Escalated 

1.  Packer  Truck 
to  Missoula 

a)  Current  Wastes 

110 

162 

17,820 

1.39 

1.62 

24,770 

28,870 

b)  Future  Wastes 

110 

340 

37,400 

1.39 

1.62 

51,990 

60,590 

2.  40-cubic-yard 
to  Missoula 

a)  Current  Wastes 

1 10 

243 

26,730 

1.13 

1.29 

30,200 

34,480 

b)  Future  Wastes 

110 

510 

56,100 

1.13 

1.29 

63,400 

72,370 

3.  65-cubic-yard 
to  Missoula 

a)  Current  Wastes 

110 

61 

6,710 

1.66 

1.97 

11,140 

13,220 

b)  Future  Wastes 

no 

128 

14,080 

1.66 

1.97 

23,370 

27,740 

TABLE  IIMl 


TRANSPORTATION  LABOR  COST  SUMMARY 


Alternative 

Trips/Year 

Hrs./Trip 

Cost/Hr. 

Cost/Yr. 

1.  Packer  Truck 
to  Missoula 

a)  Current  Wastes 

162 

4 

$10.00 

$ 6,480 

b)  Future  Wastes 

340 

4 

$10.00 

13,600 

2.  4-cubic-yard 
to  Missoula 

a)  Current  Wastes 

162 

5 

$10.00 

8,100 

b)  Future  Wastes 

340 

5 

$10.00 

17,000 

3.  40-cubic-yard 
to  Missoula 

a)  Current  Wastes 

243 

4 

$10.00 

9,720 

b)  Future  Wastes 

510 

4 

$10.00 

20,400 

4.  65-cubic-yard 
to  Missoula 

a)  Current  Wastes 

61 

4 

$10.00 

2,440 

b)  Future  Wastes 


128 


4 


$10.00 


5,120 
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Since  the  annual  costs  that  are  indicated  in  Table  III-9  for  tliis  alternative  are  ex- 
tremely high,  it  is  quite  apparent  that  revenues  from  the  sale  of  the  energy  generated 
from  the  incineration  of  the  wastes  must  be  obtained  in  order  to  make  this  option  eco- 
nomical. During  the  progress  of  tliis  study,  the  Consultant  attempted  to  identify  poten- 
tial energy  markets  for  this  waste-derived  energy.  As  a result  of  these  investigations,  it 
was  determined  that  only  two  potential  market  situations  exist.  These  are  the  Seeley 
Lake  High  School  and  the  Pyramid  Mountain  Lumber  Company.  After  thoroughly  re- 
viewing the  demands  and  delivery  conditions  of  the  energy  consumed  at  these  two  facil- 
ities, it  was  determined  that  it  would  not  be  practical  or  economical  to  utilize  solid  waste- 
derived  energy  sources  for  these  two  situations  for  the  following  reasons: 

1.  The  total  energy  consumption  of  the  high  school  is  less  than  ten  percent 
of  the  available  energy  from  the  wastes  generated  in  the  area.  Thus  there 
would  not  be  sufficient  revenues  generated  to  offset  the  capital  and  annual 
costs  of  the  incinerator  facility. 

2.  Currently,  the  Pyramid  Mountain  Lumber  Company’s  fuel  costs  to  operate 
their  plant  are  minimal  since  the  facility  utilizes  its  waste  wood  materials  for 
generating  the  facility’s  steam  requirements.  Based  on  this  situation,  the  Pyra- 
mid Mountain  Lumber  Company  has  indicated  that  they  would  not  be  inter- 
ested from  an  economic  standpoint  in  purchasing  energy  from  a waste-to-energy 
incineration  facility. 

One  other  alternative  that  was  investigated  for  utilizing  solid  waste  as  an  energy 
source  was  the  generation  of  electricity  from  the  steam  produced  by  a modular  incinera- 
tion facility.  As  previously  indicated,  the  available  solid  waste  in  the  area  could  generate 
approximately  225,000  kwh  of  electricity  annually.  If  tliis  electricity  could  be  mai'keted 
for  $. 04/kwh,  the  revenue  associated  with  this  situation  would  equal  approximately 
$9,000  annually.  In  reviewing  this  revenue  with  the  annual  costs  associated  with  construc- 
ting and  operating  a modular  incineration  facility  ($123,500  annually),  it  is  apparent  that 
the  revenue  associated  with  the  sale  of  electricity  would  give  little  assistance  in  reducing 
the  total  annual  system  cost  of  this  waste-to-energy  alternative  when  this  cost  is  com- 
pared to  the  annual  system  cost  of  the  other  waste  handling  alternatives  investigated. 
Based  on  these  analyses,  it  can  be  concluded  that  a modular  incineration  facility  cannot 
be  considered  a feasible  waste  disposal  alternative  for  the  study  area  at  this  time. 

D.  SENSITIVITY  ANALYSIS 


Due  to  the  rising  cost  of  fuel  and  the  increased  population  growth  in  the  study  area  in  recent 
years,  sensitivity  analyses  were  conducted  to  determine  the  impacts  these  two  factors  would  have 
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on  the  annual  system  costs  of  the  various  waste  disposal,  transfer  and  recovery  alternatives  that 
have  been  previously  discussed  in  tliis  chapter.  Summaries  of  these  two  sensitivity  analyses  are 
graplhcally  depicted  in  Figures  III-5  and  111-6.  Included  in  the  following  paragraphs  is  a brief  syn- 
opsis of  the  conclusions  of  each  analysis. 

1.  Sensitivity  to  Increased  Fuel  Prices 

For  this  analysis,  the  annual  system  cost  of  the  various  alternatives  was  calculated  based 
on  fuel  prices  of  $1.30  and  $2.00  per  gallon.  For  the  district  landfill  alternative,  estimated 
transportation  costs  that  would  be  incurred  by  individuals  to  transport  the  waste  from  the 
centroid  of  the  waste  generation  in  the  District  (Seeley  Lake)  to  a hypothetical  district  land- 
fill site  located  either  one  mile  or  fives  miles  from  the  centroid  were  added  to  the  capital  and 
annual  landfilhng  costs  as  depicted  in  Table  I1I-2. 

As  indicated  in  Figure  1II-5,  it  is  apparent  that  the  impact  on  the  total  system  cost  of  the 
various  alternatives  is  not  significant.  In  most  cases,  a fuel  price  increase  from  $1.30  to  $2.00 
per  gallon  would  represent  less  than  a 15  percent  increase  in  the  total  system  cost.  The  highest 
impact  would  occur  for  the  Green  Box  and  Roll-Off  Container  Systems  wliile  the  least  impact 
would  occur  for  the  district  landfill  and  transfer  station  alternatives.  In  all  cases,  a substantial 
fuel  price  increase  would  not  change  the  ranking  of  the  alternatives  with  regard  to  annual  costs. 

2.  Sensitivity  to  Increased  Waste  Quantities 

For  tliis  analysis,  the  annual  system  costs  of  the  various  alternatives  were  calculated, 
based  on  current  waste  quantities  generated  in  the  study  area  (883  tons)  and  on  the  projected 
waste  quantities  generated  in  the  year  2000  (1 ,870  tons).  As  indicated  in  Figure  III- 6,  the  al- 
ternatives that  are  quite  capital-intensive  (district  landfill  and  transfer  station)  are  substantially 
more  sensitive  to  the  increased  quantities  of  solid  waste  that  must  be  disposed  of,  compared  to 
the  two  container  system  alternatives  that  are  less  capital-intensive.  As  indicated  in  the  figure, 
the  annual  system  cost  per  residential  unit  could  be  reduced  by  approximately  40  percent  for 
the  district  landfill  and  transfer  station  alternatives,  while  the  annual  unit  costs  for  the  contain- 
er systems  would  be  reduced  by  less  than  ten  percent  if  the  quantities  of  waste  generated  in 
the  area  were  increased  substantially. 
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Cost  per  Residential  Unit  / Year 


Sensitivity  of  Increased  Fuel  Prices 


NOTE:  Based  on  Current  Waste  Generation  of 
883  Tons  per  Year 
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PART  FOUR 


RECYCLING  FEASIBILITY  ANALYSIS 


A.  GENERAL 

The  primary  objective  of  this  section  of  the  study  is  to  identify  and  evaluate  existing  and  po- 
tential markets  for  recoverable  materials  in  the  solid  waste  generated  in  the  study  area.  The  infor- 
mation obtained  from  this  investigation  will  be  used  to  determine  the  potential  of  implementing 
recycling  and/or  resource  recovery  strategies  witliin  the  area  of  study.  The  potential  for  imple- 
menting a sohd  waste  recycling  program  is  directly  dependent  upon  markets  for  the  recoverable 
materials.  Revenue  from  the  recoverable  materials  must  be  obtained  to  offset  the  costs  of  collecting 
and  separating  the  wastes  in  most  cases.  If  revenues  for  the  recoverable  materials  cannot  be  obtained, 
other  methods  of  disposal  will  be  more  economical. 

Historically  and  at  the  present  time,  the  markets  for  recoverable  materials  have  shown  signifi- 
cant fluctuation.  The  fluctuations  may  be  attributed  to  a number  of  outside  forces.  Among  these 
are:  1)  supply  and  demand  for  specific  materials;  2)  strikes  in  virgin  material  industries;  3)  govern- 
mental influences  through  tax  or  price  incentives;  4)  foreign  purchases;  and  5)  transportation  costs. 

In  general,  markets  for  recoverable  materials  have  shown  an  upward  trend  similar  to  that  of  most 
other  commodities.  Although  future  prices  are  extremely  difficult  or  impossible  to  predict,  it  would 
be  reasonable  to  expect  tliis  trend  to  continue.  In  addition  to  the  economic  factors,  environmental, 
technological,  pohtical  and  sociological  forces  are  emphasizing  recycling  programs  as  a desirable  and 
practical  alternative  to  conventional  sohd  waste  disposal.  The  extreme  fluctuations  in  price  and 
quantities  are  lessened  in  magnitude  and  frequency  as  the  market  for  recoverable  materials  increases. 
When  prices  are  adequate  enough  to  make  recycling  attractive,  many  individual  waste  generators 
practice  recycling.  When  the  market  drops  below  a certain  economic  level,  these  recycling  materials 
become  sohd  waste. 

B.  TYPES  AND  QUANTITIES  OF  RECOVERABLE  MATERIALS 


An  important  factor  that  must  be  determined  prior  to  the  evaluation  of  the  feasibihty  of  re- 
cycling sohd  wastes  is  the  quantity  and  composition  of  wastes  generated  in  the  study  area.  General- 
ly there  are  two  types  of  recoverable  materials  found  in  sohd  wastes:  1)  secondary  materials  that 
can  be  reused,  such  as  newsprint,  corrugated  and  glass;  and  2)  those  materials  which  can  be  used  as  a 
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fuel  source  to  generate  steam,  electricity  and/or  heat.  The  analysis  included  in  tliis  chapter  sum- 
marizes the  feasibihty  of  recovering  those  secondary  materials  generated  in  the  area.  The  analysis 
evaluating  the  feasibility  of  utilizing  solid  waste  as  an  energy  source  has  been  included  in  another 
chapter, 

A detailed  investigation  of  the  quantity  of  solid  waste  was  conducted  in  Part  Two  of  this  re- 
port, and  quantities  of  waste  were  derived  by  applying  typical  waste  generation  rates  to  the  esti- 
mated number  of  residents  in  the  study  area  for  the  current  year  and  the  year  2000.  Through  analy- 
sis of  the  detailed  solid  waste  quantity  and  composition  investigations  conducted  for  the  State  of 
Montana  during  the  State  Solid  Waste  Management  and  Resource  Recovery  Study  in  1976,  it  was 
possible  to  obtain  composition  data  for  the  wastes  generated  in  the  area.  During  tliis  study,  solid 
waste  samples  were  taken  from  several  areas  of  the  state.  For  each  sample,  the  various  constituents 
found  in  the  wastes  were  weighed.  Based  on  the  samphng  program,  average  composition  data  for 
the  wastes  generated  in  the  state  were  developed. 

In  most  instances,  the  recoverable  secondary  materials  that  are  practical  to  recycle  are  limited 
to  ferrous  and  non-ferrous  metals,  separated  newsprint  and  corrugated,  and  glass.  In  some  instances, 
other  materials  such  as  clothing,  rubber  and  wood  products  are  economically  recoverable.  However, 
these  instances  are  uncommon  and  will  not  be  investigated  to  a great  degree  in  tliis  study. 

The  estimated  quantities  of  recoverable  secondary  materials  generated  in  the  study  area  are  de- 
picted in  Table  1 V-1 . The  quantities  of  materials  depicted  are  based  on  the  waste  generation  infor- 
mation developed  in  Part  Two  of  this  report  and  the  waste  composition  data  that  was  determined 
applicable  from  the  state-wide  solid  waste  study  conducted  in  1976.  As  the  table  indicates,  approxi- 
mately 52  and  9 tons  of  recoverable  ferrous  and  non-ferrous  metals,  respectively,  are  generated  in 
the  Refuse  District  annually.  Also,  166  and  68  tons  of  paper  and  corrugated,  respectively,  are  gener- 
ated and  potentially  recoverable  annually.  If  market  conditions  are  favorable,  it  is  anticipated  that  a 
majority  of  tliis  material  could  be  recovered  economically  and  effectively. 

C.  MARKET  ANALYSIS  FOR  SECONDARY  MATERIALS 


A review  of  potential  buyers  for  materials  that  may  be  recovered  from  the  Refuse  District’s 
solid  waste  indicates  that  real  markets  presently  exist  for  many  products.  Before  some  materials 
gain  acceptance  and  are  in  demand  in  the  marketplace,  however,  new  developments  must  occur 
within  the  industry  to  make  these  commodities  attractive.  In  most  cases,  the  recovered  materials 
must  meet  strict  specifications  set  down  by  industry  in  order  to  command  the  liighest  market  price. 
In  all  cases,  a recycling  program  should  be  designed  to  be  flexible  enough  so  that  if  one  market 
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TABLE  IV  - 1 


SUMMARY  OF  TOTAL  WASTE  COMPOSITION 

FOR 

SEELEY  LAKE  REFUSE  DISTRICT 

(Tons  Per  Year) 


Characteristic 

Average 

Estimated 
Current  Quantity 

Year  2000 
Projected  Quantity 

Combustibles: 

Paper 

18.8 

166 

351 

Cardboard 

7.7 

68 

144 

Other 

31.7 

280 

593 

Subtotal 

58.2 

514 

1,088 

Non-Combustibles : 
Ferrous 

5.9 

52 

110 

Non-Ferrous 

1.0 

9 

19 

Glass 

4.3 

38 

80 

Other 

30.6 

270 

572 

Subtotal 

41.8 

369 

781 

TOTAL. 

100% 

883 

1,869 

1 


Source:  “Population,  Employment  and  Waste  Generation  Report”  prepared  for  the  State  of 
Montana  Department  of  Health  and  Environmental  Sciences,  1976. 
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slows  down  or  fails,  any  single  unit  process  for  a commodity  can  be  discontinued  or  shifted  to 
another  market  without  disrupting  the  future  of  the  program.  During  such  a slowdown,  it  would  be 
useless  for  the  program  to  continue  to  recover  that  product  if  no  other  market  was  available.  In 
some  situations  it  may  also  be  profitable  to  stockpile  the  material  awaiting  a favorable  change  in 
market  conditions  rather  than  to  discontinue  collection  of  the  materials. 

The  basic  objective  of  the  product  identification  and  marketing  portion  of  this  study  was  to 
identify  the  various  potential  buyers  who  exist  for  the  products  wliich  could  conceivably  be  sepa- 
rated from  solid  wastes  within  the  Seeley  Lake  Refuse  District.  It  is  apparent  that  a large  array  of 
products  could  possibly  be  recovered  from  the  solid  waste  generated  in  the  area.  In  order  to  explore 
the  market  potential  of  the  alternative  products  more  efficiently,  these  products  were  grouped  into 
several  major  categories:  1)  ferrous  metals;  2)  non-ferrous  metals;  3)  glass;  and  4)  paper  products. 
The  first  phase  of  the  task  in  this  project  was  to  identify  the  major  processes  used  in  the  recovery  of 
the  material  and  the  uses  the  material  may  serve.  Then  local  markets,  other  Montana  markets  and 
national  or  regional  markets  were  addressed  for  each  of  the  major  categories. 

1 . Recovery  Processes 

(a)  Ferrous  Metals 

Basically,  there  are  two  processes  for  the  recovery  of  ferrous  materials  from  solid 
wastes:  chemical  processing  and  remelting.  Chemical  processing  is  intended  to  extract 
primarily  tin  and  copper  from  ferrous  materials.  Detinning  is  an  industrial  process  wliich 
recovers  tin  from  tin-plated  steel  cans,  and  which  generally  yields  about  seven  pounds  of 
tin  from  each  ton  of  scrap  cans.  Copper  precipitation  involves  the  leaching  out  of  copper 
from  reclaimed  steel  cans;  presently,  tins  process  is  one  of  the  few  economically  feasible 
methods  of  recovering  copper  from  low-grade  materials. 

In  addition,  steel  scrap  may  be  remelted  in  steel  furnaces  and  iron  foundries  and 
used  to  product  new  steel  products.  The  main  source  of  remelting  material,  steel  cans, 
may  not  be  a desirable  raw  material  due  to  the  low  density  of  the  scrap  and  the  non- 
ferrous  contaminants.  Other  ferrous  scrap  such  as  white  goods,  appliances,  automobiles, 
and  similar  materials  are  denser  and  are  better  suited  for  the  remelting  process.  Steel  can 
scrap  may  also  be  used  to  produce  ferro-alloys  when  the  iron  is  combined  with  controlled 
quantities  of  other  elements.  The  resulting  material  is  then  used  as  an  additive  in  melts  for 
alloy  steel  and  castings. 

(b)  Non-Ferrous  Metals 

Although  non-ferrous  metals,  comprised  primarily  of  aluminum,  represent  less  than 
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one  percent  of  the  municipal  solid  waste,  once  separated  these  materials  become  extreme- 
ly valuable  and  numerous  markets  exist. 

After  the  general  metal  waste  has  been  shredded  and  ferrous  metals  have  been  mag- 
netically removed,  two  processes  are  generally  used  to  isolate  the  aluminum  fraction  of 
the  resultant  material.  The  fu'st  procedure  employs  chemicals  which  are  directly  added 
to  a suspension  in  which  the  aluminum  is  sitting.  Recoverable  aluminum,  comprised  of 
numerous  aluminum  alloys  and  other  light  metals,  will  separate  itself  by  collecting  on 
the  surface.  The  aluminum  isolated  in  this  way  can  be  marketed;  however,  the  quality  of 
the  material  is  reflected  in  low  market  prices.  The  aluminum  fraction  found  primarily  in 
beverage  cans  may  be  isolated  by  eddy  current  separation,  a process  that  essentially  uses 
aluminum  magnets  to  attract  recoverable  aluminum.  This  material  is  a single  alloy  and  has 
a relatively  high  market  value.  The  aluminum  recovered  by  both  processes  and  other  scrap 
aluminum  is  remelted  and  cast  directly  into  ingots  for  use  in  making  new  cans  and  other 
products. 

Mixed  non-ferrous  metals  account  for  a small  portion  of  the  total  non-ferrous  metals 
that  can  be  recovered  from  sohd  waste.  Tliis  portion  of  the  waste  consists  of  small 
amounts  of  copper,  lead,  zinc,  brass  and  other  metals.  Each  of  these  metals  is  valuable  by 
itself,  but  extensive  processing  is  required  to  recover  individual  non-ferrous  metals.  Cur- 
rently, the  recovery  of  these  metals  by  processing  is  not  economically  feasible. 

(c)  Glass 

Certain  types  of  glass  which  are  contained  in  municipal  solid  waste  may  be  recovered, 
remelted,  and  used  in  the  manufacture  of  new  glass  products.  Most  glass  manufacturers 
readily  accept  the  scrap  glass,  or  cullet,  because  its  use  reduces  fuel  consumption  and  aids 
the  melting  process  by  liquifying  at  lower  temperatures  than  new  materials.  Color  and 
purity  requirements  estabhshed  by  glass  manufacturers  limit  the  recovery  of  glass  to  some 
extent.  The  only  rehable  method  of  insuring  the  quality  of  the  recovered  glass  is  by  manu- 
al sorting,  an  expensive  and  time-consuming  process.  Unsorted  crushed  glass  scrap  has 
been  utilized  in  some  areas  as  an  aggregate  in  the  production  of  asphalt  and  other  building 
materials. 

(d)  Paper  Products 

Waste  paper  products  may  be  recovered  by  several  different  methods  wliich  include: 
1)  direct  recovery  by  the  paper  industry;  2)  manual  segregation  of  selected  papers  by  con- 
sumers; 3)  mechanical  processing  of  municipal  waste  to  recover  fiber  material;  and  4)  con- 
version to  usable  forms  of  energy  by  processing  the  paper  along  with  other  post-consumer 
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wastes.  Recovered  paper  is  primarily  used  for  the  manufacture  of  building  products  and 
for  repulping.  The  operations  that  use  waste  papers  as  a raw  material  are  extremely  con- 
cerned about  levels  of  contaminants  such  as  plastics,  metals,  and  oils,  which  have  serious 
efffects  on  some  manufacturing  processes.  It  is  very  probable  that  some  recycled  papers 
could  not  be  acceptable  for  uses  such  as  food  packing  because  of  public  health  concerns. 

In  general,  there  are  three  major  types  of  waste  paper  that  are  easily  recoverable. 
These  types  include: 

1)  Used  containers,  both  solid  fiber  and  corrugated; 

2)  News,  which  includes  newspapers  and  special  types  of  newsprint; 

3)  Mixed  papers,  primarily  mill  wrappers,  computer  cards  and  printouts,  book 
stock,  and  magazine  papers. 

2.  Secondary  Materials  Markets 

For  the  purposes  of  this  report,  inquiries  were  made  to  tliree  levels  of  secondary  materials 
markets:  national,  state,  and  local  outlets.  Several  national  and  state  industrial  and  trade  asso- 
ciations were  contacted  and  potential  buyers  of  these  materials  were  identified  from  each  asso- 
ciation’s membersliip.  As  the  list  of  potential  buyers  increased,  specific  inquiries  were  formu- 
lated regarding  the  required  material  specifications,  the  capacity  each  potential  buyer  might 
have  for  recovered  materials,  and  the  pricing  structure  associated  with  each  of  the  potential 
products.  Included  herein  is  a summary  of  the  market  investigations  which  were  conducted  to 
determine  the  feasibility  of  recovering  secondary  materials  from  the  solid  wastes  generated 
within  the  Refuse  District. 

(a)  Ferrous  Metal  Markets 

On  the  national  level,  some  interest  was  shown  by  Midwestern  markets  in  purchasing 
ferrous  materials  which  could  potentially  be  recovered  from  solid  waste  generated  in  the 
study  area.  Utilization  of  these  markets  is  not  currently  profitable  due  to  the  long  haul 
distances  and  the  high  freight  and  handling  costs  required  to  transport  the  material  to  the 
nearest  plant  locations. 

Markets  for  secondary  ferrous  materials  within  Montana  consist  primaidly  of  scrap 
metal  dealers,  and  those  contacted  expressed  considerable  interest  in  purchasing  recovered 
ferrous  materials.  One  industry,  ARCO,  located  in  Butte,  is  presently  operating  a copper 
precipitation  plant  and  utilizes  substantial  quantities  of  shredded  and  detinned  ferrous 
metals  in  its  process.  Officials  indicated  that  they  could  be  considered  a potential  market 
for  tills  type  of  ferrous  material  if  high  standards  could  be  maintained.  Local  and  area 
markets  that  have  indicated  an  interest  in  purchasing  certain  types  of  ferrous  scrap  metal 
include: 
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Pacific  Hide  & Fur  (Missoula): 
Pacific  Iron  & Metal  (Kalispell): 
Montana  Recycling  (Missoula): 


Cast/Scrap  Iron  ($30-$40/Ton) 
Cast/Scrap  Iron  ($20-$40/Ton) 
Steel  cans  ($.  10/lb.) 


Flathead  Ind.  for  the  Handicapped  (Kalispell):  Steel  cans  ($.08/lb.) 

(b)  Non-Ferrous  Metal  Markets 

In  regard  to  potential  markets  for  the  recoverable  non-ferrous  metals  generated  with- 
in the  study  area,  it  was  determined  that  definite  national  markets  exist  for  these  mater- 
ials. Several  firms  from  the  Pacific  Northwest  expressed  interest  in  these  materials;  how- 
ever, Irigh  transportation  and  handling  charges  effectively  prevent  the  use  of  the  markets 
at  this  time. 

Numerous  state  and  local  outlets  exist  for  recovered  non-ferrous  metals,  prhnarily 
because  each  metal  is  relatively  valuable.  Aluminum,  copper,  brass,  and  to  some  extent 
lead  are  most  often  purchased  by  scrap  metal  dealers.  The  price  paid  for  each  metal  is 
dependent  upon  the  quantity  and  the  amount  of  contaminants  each  recovered  material 
contains.  The  most  favorable  local  and  area  markets  are  summarized  as  follows: 

Pacific  Hide  & Fur  (Missoula):  Aluminum  (cans  & scrap)  $.20  - .30/lb. 


Flathead  Ind.  for  the  Handicapped  (Kalispell):  Aluminum  cans  $. 20/lb. 

In  many  areas  of  the  state,  beverage  distributors  provide  excellent  local  outlets  for 
aluminum  cans.  In  the  Missoula  area,  distributors  encourage  individuals  to  use  the  facili- 
ties at  Montana  Recycling.  In  addition,  numerous  individuals  in  the  Seeley  Lake  area  re- 
cycle aluminum  beverage  cans  and  ultimately  transport  them  to  Missoula. 

(c)  Glass  Markets 

An  investigation  into  the  location  of  glass  container  manufacturing  plants  indicated 
that  very  few  glass  manufacturing  industries  are  close  enough  to  Montana  to  be  considered 
potential  markets.  The  Owens-Illinois  Corporation  operates  two  glass  container  plants  in 
the  Pacific  Northwest  which  accept  large  quantities  of  recovered  glass.  Again,  it  is  not 
feasible  to  utilize  this  market  due  to  high  transport  and  handling  costs. 


Brass  (red  & yellow)  $.30  - .40/lb. 
Copper  (No.  1 & 2)  $.45  - .60/lb. 


Pacific  Iron  & Metal  (Kahspell): 


Aluminum  (cans  & scrap)  $.20  - .30/lb. 
Brass  (red  & yellow)  $.27  - .35/lb. 
Copper  (No.  1 & 2)  $.45  - .55/lb. 
Aluminum  (cans  & scrap)  $.10  - .30/lb. 


Montana  Recycling  (Missoula): 
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The  most  favorable  local  markets  exist  with  the  recycling  centers  and  beverage  dis- 
tributors located  in  Missoula  and  Kalispell.  These  outlets  accept  only  specific  types  of 
beverage  bottles.  The  following  area  markets  appear  to  be  the  most  favorable  outlets  for 
certain  types  of  beverage  bottles: 

Montana  Recychng  (Missoula):  Selected  bottles  ($.25  or  .50/case) 

Flathead  Ind.  for  the  Handicapped  (Kalispell):  Selected  bottles  ($.25  or  .50/case) 

(d)  Paper  Markets 

Markets  for  recovered  waste  papers,  including  newsprint,  corrugated  and  other  types 
of  mixed  papers  are  extremely  favorable.  Numerous  outlets  for  these  materials  exist  with- 
in the  region  and  the  state  of  Montana.  Firms  located  in  eastern  Washington  and  in  Utah 
both  expressed  a great  deal  of  interest  in  purchasing  recovered  materials.  The  paper  mar- 
ket fluctuates  a great  deal  and  at  the  present  time  it  is  not  economical  to  use  these  region- 
al markets  because  of  transportation  costs. 

Numerous  outlets  for  waste  paper  within  the  state  of  Montana  may  be  utilized  effec- 
tively. Two  firms  located  in  Great  Falls  use  newsprint  in  the  manufacture  of  cellulose  fiber 
insulation  and  purchase  newsprint  throughout  the  year.  Currently,  the  price  being  paid 
for  newsprint  is  quite  low,  a reflection  of  the  trend  being  experienced  by  the  building  in- 
dustry. Montana  Recycling,  located  in  Missoula,  accepts  newsprint  and  other  types  of 
waste  paper  and  provides  the  most  favorable  outlet  for  recovered  paper.  The  following 
listing  summarizes  the  most  favorable  outlets  for  waste  paper  materials  potentially  re- 
coverable from  waste  generated  witliin  the  study  area: 

Montana  Recycling  (Missoula):  Newsprint  & Ledger  ($0.01 /lb.) 

Computer  Cards  ($0. 05/lb.) 

Computer  Printout  ($0. 04/lb.) 

Corrugated  - not  accepted  at  this  time 

Robinson  Insulation  (Great  Falls):  Newsprint  ($20/Ton) 

Allweather  Insulation  (Great  Falls):  Newsprint  ($20/Ton) 

Market  prices  for  newsprint  and  corrugated  papers  increase  significantly  if  large  quan- 
tities of  clean  materials  are  available  and  if  the  density  of  the  waste  paper  is  increased  by 
bahng.  In  most  cases,  the  material  must  be  delivered  to  the  plant  location. 
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D.  SUMMARY  OF  RECYCLING  FEASIBILITY 


Included  in  the  following  statements  is  a summary  of  the  potential  for  economically  recovering 
and  marketing  secondary  materials  found  in  the  study  area’s  solid  waste  stream. 

1.  Ferrous  Metals 

In  general,  the  small  quantities  of  recoverable  ferrous  materials  generated  witliin  the  study 
area  and  the  long  distances  between  the  study  area  and  Midwestern  consumers  prohibit  the 
utihzation  of  these  regional  markets  at  tliis  time. 

It  appears  that  the  most  feasible  markets  for  ferrous  materials  recovered  from  the  solid 
waste  generated  within  the  study  area  exists  with  scrap  metal  dealers  within  the  state.  A num- 
ber of  area  scrap  dealers  have  expressed  interest  in  obtaining  the  quantities  of  ferrous  mater- 
ials that  may  be  recovered  from  a recycling  program  operating  within  the  study  area.  Prices 
paid  for  the  ferrous  scrap  are  dependent  upon  the  quantity  and  quality  of  the  material. 

2.  Non-Ferrous  Metals 

Regional  markets  for  non-ferrous  metals  exist  in  the  Midwest  and  on  the  West  Coast;  how- 
ever, the  liigh  transportation  costs  associated  with  shipping  non-ferrous  metals  from  the  study 
area  to  these  regional  markets  make  their  utilization  not  economically  feasible  at  this  time. 

However,  numerous  state  and  local  markets  exist  for  non-ferrous  materials  generated  with- 
in the  study  area,  primarily  because  of  the  value  of  many  of  these  metals.  The  favorable  price 
structures  of  the  non-ferrous  metals  markets  provide  the  largest  incentive  for  basing  a recycling 
program  on  the  recovery  of  these  metals. 

3.  Glass 

Currently,  the  potential  for  the  recovery  of  most  types  of  waste  glass  is  relatively  low. 
Outlets  do  exist  on  the  state  and  local  levels  for  specific  types  of  beverage  glass,  and  these  out- 
lets should  be  utilized  to  the  maximum  extent  possible.  Utilization  of  markets  in  the  Pacific 
Northwest  is  not  feasible  at  this  time  due  to  excessive  transportation  and  handling  costs. 

4.  Paper  Products 

Although  national  and  regional  markets  do  exist  for  some  paper  products,  it  appears  more 
feasible  to  utilize  the  markets  witliin  the  state.  As  previously  mentioned,  several  operations 
within  Montana  utilize  newsprint  in  the  manufacture  of  cellulose  fiber  insulation.  These  mater- 
ials should  continue  to  be  utilized  as  much  as  possible.  Prices  on  the  paper  market  are  extreme- 
ly variable;  however,  sufficient  outlets  exist  within  the  state  to  purchase  many  types  of  paper 
products  during  all  market  conditions. 
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ANALYSIS  OF  SPECIAL  WASTES 

A.  GENERAL 

The  quantity  and  composition  of  solid  waste  varies  considerably  around  the  State  of  Montana 
and  within  the  study  area.  Although  various  portions  of  the  study  area  generate  different  types  and 
quantities  of  solid  waste,  the  conventional  portion  (residential  and  commercial)  of  the  total  waste 
generated  has  similar  composition  characteristics  and  is  generated  in  about  the  same  per  capita 
quantities  throughout  the  study  area  and  the  state.  These  wastes  are  estimated  to  comprise  approxi- 
mately 90  percent  of  the  total  waste  generated.  It  is  the  remaining  ten  percent  of  the  wastes  which 
vary  the  most  in  composition  from  area  to  area.  These  “special”  wastes  are  responsible  for  many  of 
the  solid  waste  management  problems  generally  experienced,  because  most  require  special  handling 
and  disposal.  It  should  be  emphasized  that  regardless  of  the  waste  handling  alternative  that  is  imple- 
mented, provisions  and/or  handling  facilities  must  be  made  available  for  the  remaining  special  wastes 
which  are  compatible  with  the  selected  solid  waste  management  system. 

In  order  to  determine  the  proper  disposal  method  for  these  “special”  wastes,  it  is  first  necessary 
to  classify  them  according  to  waste  type.  During  May,  1980  the  federal  government  through  the  En- 
vironmental Protection  Agency  (EPA)  published  waste  classification,  handling  and  disposal  guide- 
lines which  categorized  solid  waste  into  hazardous  and  non-hazardous  wastes.  The  State  of  Montana 
generally  classifies  wastes  according  to  the  guidehnes  established  by  the  EPA.  Under  the  current 
State  regulations,  all  wastes  categorized  by  the  EPA  as  hazardous  are  considered  Group  I wastes  by 
the  State  and  must  be  disposed  of  at  a Class  I disposal  site.  The  State  further  classifies  all  decom- 
posable wastes,  excluding  hazardous  wastes,  as  Group  II,  and  requires  that  these  wastes  be  disposed 
of  at  a conventional  sanitary  landfill  (Class  II  site).  According  to  state  regulations,  all  other  materials 
such  as  construction  debris,  wood  wastes  and  inert  materials  are  classified  as  Group  III  materials  and 
can  be  disposed  of  in  a Class  111  disposal  site  (demolition  and  fill  site). 

Included  in  the  following  section  of  this  report  is  a brief  evaluation  of  the  existing  disposal 
regulations  and  practices,  and  suggestions  for  the  proper  disposal  of  numerous  “special”  wastes  gen- 
erated within  the  study  area.  Obviously,  there  are  other  types  of  wastes  produced  within  the  study 
area  that  present  occasional  problems  to  local  officials  and  residents;  however,  in  most  instances 
these  problems  may  be  solved  on  a case-by-case  basis  and  do  not  warrant  extensive  analysis  at  this 
time.  The  following  narrative  contains  a brief  summary  of  the  information  obtained  and  the  recom- 
mendations for  handling  and  disposal  that  were  formulated  for  each  type  of  waste  analyzed. 
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B.  ANALYSIS  OF  INDIVIDUAL  WASTE  TYPES 


1 . Septic  Tank  Pumpings  and  Sludges 

Significant  quantities  of  septic  tank  pumpings  are  generated  witlrin  the  study  area  each 
year.  Septic  tank  systems  are  commonly  used  because  municipal  treatment  facilities  are  not 
available  in  many  smaller  communities  or  rural  areas.  The  treatment  of  municipal  sewage  and 
industrial  wastewaters  is  responsible  for  the  formation  of  most  sludges.  Handling  and  disposal 
of  sludge  is  primarily  the  responsibility  of  the  waste  generators. 

According  to  the  current  EPA  guidelines,  septic  tank  pumpings  are  considered  to  be  non- 
hazardous  and  may  be  deposited  in  a conventional  sanitary  land  fill  (Class  II  landfill).  Munici- 
pal sewage  sludge  and  non-hazardous  industrial  sludges  may  be  disposed  of  in  a similar  faslrion, 
providing  proper  treatment  has  occurred.  State  of  Montana  regulations  mandate  that  special 
use  permits  be  obtained  before  these  materials  are  disposed  of  at  a Class  II  site.  The  operation- 
al procedures  and  environmental  conditions  of  each  site  must  be  evaluated  before  State  ap- 
proval is  granted. 

a.  General  Disposal  Practices 

As  previously  mentioned,  disposal  of  septic  tank  pumpings  may  occur  at  Class  II 
landfills  if  State  approval  is  granted.  Currently,  very  few  landfills  witliin  the  state  have 
obtained  permission  to  dispose  of  tliis  material.  Any  landfill  which  presently  accepts  such 
materials  and  does  not  have  licensed  approval  is  not  operating  in  strict  compliance  with 
the  law.  Numerous  cases  of  indiscriminate  dumping  of  septic  tank  pumpings  occur  tlmough- 
out  the  state  each  year.  This  practice  is  not  only  unlawful  but  also  quite  hazardous,  due 
to  the  potential  for  groundwater  pollution  and  public  health  problems. 

Present  EPA  regulations  proliibit  the  disposal  of  untreated  municipal  sludge  at  land- 
fills, or  by  other  methods  of  land  application  such  as  spreading,  spraying  or  tilling.  Under 
typical  sewage  treatment  processes  utilized  today,  about  95  percent  of  the  sludge  produced 
is  water.  EPA  regulations  require  some  form  of  sludge  concentration  prior  to  final  dis- 
posal. The  most  common  methods  of  sludge  concentration  are  by:  1)  the  addition  of 
chemicals;  2)  evaporation  in  drying  beds;  or  3)  incineration.  All  three  processes  involve 
the  production  of  a conditioned  sludge  which  may  be  disposed  of  at  a licensed  landfill  or 
used  as  a soil  conditioner  on  agricultural  land. 

Industrially  generated  sludges  are  usually  handled  in  a similar  manner;  however, 
chemicals  and  mechanical  processes  are  generally  utilized  to  consolidate  the  material. 
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Sludges  considered  hazardous  must  be  landfilled  at  a Class  I disposal  site;  if  the  sludge  is 
not  hazardous,  it  may  be  disposed  of  at  a Class  II  site.  Incineration  or  land  application  of 
industrial  sludges  is  generally  not  practiced. 

b.  Recommended  Disposal  Procedures 

It  is  recommended  that  septic  tank  pumpings  be  disposed  of  at  an  existing  sewage 
treatment  facility,  where  the  material  may  be  integrated  into  the  treatment  process.  The 
disposal  of  septic  tank  pumpings  directly  into  wastewater  treatment  lagoons  is  an  accept- 
able disposal  method. 

Alternate  methods  of  septic  tank  pumpings  disposal  include:  land  spreading,  drying 
in  shallow  evaporation  ponds,  and  disposal  at  licensed  landfill  sites.  It  is  recommended 
that  sewage  sludges  be  disposed  of  at  either  an  approved  landfill  site  or  applied  to  agricul- 
tural land  for  use  as  a fertilizer.  Non-hazardous  industrial  sludges  should  be  disposed  of  at 
a licensed  Class  II  landfill.  In  general,  any  sludge  must  be  conditioned  prior  to  its  final 
disposal  utilizing  any  of  the  methods  previously  discussed. 

Dead  Animals 


a.  General  Disposal  Practices 

The  number  of  dead  animals,  both  domestic  agricultural  animals  and  game  animals, 
varies  throughout  the  year.  Animal  losses  may  occur  during  calving  and  lambing  season 
when  weather  conditions  are  critical  to  many  newborn  animals.  Hunting  season  also  pro- 
duces numerous  instances  of  carcass  abandonment.  State  law  prohibits  the  placing  of  all 
or  any  part  of  a dead  animal  in  any  water  body,  road,  street,  alley,  lot  or  field.  It  is  also 
unlawful  to  place  all  or  part  of  a dead  animal  witlhn  one  mile  of  the  residence  of  any  per- 
son unless  it  is  burned  or  buried  at  least  two  feet  underground.  Dead  animals  are  classified 
as  a Group  II  waste  and  may  be  disposed  of  at  a Class  II  landfill  site  if  special  procedures 
are  followed.  However,  almost  every  county  in  the  state  prohibits  the  burial  of  dead  ani- 
mals at  sites  within  their  respective  counties. 

Several  methods  of  disposal  currently  practiced  are  in  compliance  with  present  State 
regulations.  These  include  proper  disposal  on  private  land,  disposal  of  the  carcass  at  ren- 
dering plants,  and  disposal  at  Class  II  landfills.  Each  of  these  techniques,  if  properly  ad- 
ministered, will  contain  and  restrict  any  of  the  potentially  harmful  constituents  of  the 
waste. 
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b.  Recommended  Disposal  Procedures 

Based  upon  conversations  with  State  officials  and  examination  of  State  regulations, 
the  best  method  of  carcass  removal  and  disposal  is  by  a rendering  operation  that  is  licensed 
and  meets  the  Montana  Department  of  Livestock  requirements  for  such  operations.  In 
most  instances,  the  rendering  service  will  provide  free  pickup  and  delivery  if  the  number 
of  animals  and  transportation  distances  make  this  economical.  Currently,  several  rendering 
companies  in  the  state  provide  disposal  service  for  dead  animals.  The  names,  locations  and 
phone  numbers  for  each  company  are  listed  below; 


NAME 


LOCATION  TELEPHONE  NO. 


Billings  Rendering  Co. 

Dillon  Rendering  Co. 

Miles  City  Rendering  Co. 

Rocky  Mountain  Rendering  Co. 
Western  Montana  By-Products,  Inc. 


Billings,  MT 
Dillon,  MT 
Miles  City,  MT 
Great  Falls,  MT 
Missoula,  MT 


248-8410 

683-2812 

232-1956 

454-1953 

543-8291 


The  second  most  desirable  disposal  method  for  dead  animals  is  by  burial  by  individu- 
al owners  on  their  own  property.  This  method  in  most  instances  is  the  least  costly  due  to 
low  transportation  and  handling  costs.  A third  acceptable  disposal  method  is  burial  at  state- 
approved  sanitary  landfills  where  proper  handling  procedures  are  employed  and  supervision 
is  provided. 

3.  Bulky  Materials 

a.  General  Disposal  Practices 

Bulky  wastes  consist  primarily  of  discarded  appliances  (white  goods),  demolition 
debris  materials  (rock,  brick,  concrete),  and  numerous  types  of  wood  wastes.  According 
to  State  guidelines,  these  inert  materials  are  non-water  soluble  and  are  classified  as  Group 
III  wastes  and  may  be  disposed  of  at  Class  III  sites.  Currently,  very  few  licensed  Class  III 
sites  exist  within  the  state;  therefore,  most  of  these  materials  are  disposed  of  at  Class  II 
sites.  Most  landfills  accept  these  materials  and  separate  areas  of  the  site  are  set  aside  for 
specific  types  of  bulky  items.  This  stockpiled  material  in  some  cases  may  be  sold  to  scrap 
metal  dealers  for  salvage.  Other  materials  such  as  concrete,  stone  or  dirt  may  be  utilized 
as  fill  material.  Instances  of  disposal  in  violation  of  State  guidelines  occasionally  occur;  the 
most  common  offenses  involve  the  burning  of  the  combustible  fraction  of  the  bulky  ma- 
terials, primarily  wood  wastes,  or  indiscriminate  dumping  of  the  materials. 
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b.  Recommended  Disposal  Procedures 

After  examining  the  existing  state  laws  regarding  disposal  of  bulky  materials,  it  is  ap- 
parent that  most  of  the  existing  disposal  practices  are  in  conformance  with  the  laws.  The 
recommended  disposal  procedures  for  bulky  materials  include:  1)  proper  disposal  at  a 
Class  III  site;  2)  disposal  at  a licensed  Class  II  disposal  site;  and  3)  salvage  of  the  usable 
portion  of  the  bulky  materials  (use  of  stone,  concrete  or  dirt  for  fill  material  is  a good  ex- 
ample). 

4.  Used  Tires 


a.  General  Disposal  Practices 

It  is  estimated  that  witliin  the  State  of  Montana,  more  than  680,000  used  tires  are 
generated  each  year,  based  upon  a national  average  of  1.14  waste  tires  per  registered  mo- 
tor veliicle  per  year.  This  represents  a substantial  amount  of  waste  material  which  must  be 
disposed  of  annually.  Tire  composition  has  changed  over  the  years  and  the  primary  non- 
rubber constituents  currently  found  in  tires  are  woven  steel  belting,  fiberglass  belting, 
polyester  cord,  and  steel  bead  wires.  According  to  State  laws,  used  vehicle  tires  are  classi- 
fied as  Group  111  wastes  and  may  be  disposed  of  at  Class  11  or  Class  III  disposal  sites. 

Currently,  the  most  common  method  of  used  tire  disposal  within  the  study  area  and 
the  state  consists  of  stockpiling  or  burial  in  sanitary  landfills.  Unless  properly  positioned 
in  the  landfills,  however,  the  tires  will  eventually  work  up  to  the  surface.  The  majority  of 
waste  tires  placed  in  landfills  are  not  properly  buried,  and  periodic  problems  are  exper- 
ienced. 

b.  Recommended  Disposal  Procedures 

Several  alternate  methods  for  used  tire  recovery  and  disposal  have  been  utilized  over 
the  last  few  years  with  success  in  various  areas  of  the  nation.  The  most  common  fate  of 
approximately  one-tliird  of  the  used  tires  is  recapping.  Numerous  large  companies  collect 
used  tires  from  local  tire  dealers  and  recap  them  at  plants  located  witliin  the  state.  Recap- 
ping partially  solves  the  used  tire  problem;  however,  there  are  many  waste  tires  not  suit- 
able for  recapping  that  must  receive  proper  disposal. 

Tires  may  be  processed  before  disposal  in  order  to  eliminate  problems  associated  with 
handling  and  disposal.  Processing  may  be  accomplished  by  sliredding,  slicing  or  by  cryo- 
genic procedures,  where  materials  are  subjected  to  sudden  drops  in  temperature  and  are 
ultimately  shattered.  These  processes  substantially  reduce  the  volume  of  the  thes,  which 
in  turn  reduces  transportation  and  handling  problems.  Processing  also  increases  the  chance 
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that  some  or  all  of  the  used  tire  constituents  may  be  recovered.  Currently,  the  processed 
tires  may  be  utilized  as  an  additive  to  asphalt  paving  material  or  as  an  energy  source. 

Based  upon  the  investigations  conducted  for  this  report,  it  is  recommended  that 
waste  tires  be  recycled  by  one  of  the  methods  previously  mentioned  to  the  highest  degree 
possible.  If  recycling  tires  is  not  feasible,  these  materials  should  be  disposed  of  at  licensed 
sanitary  landfills. 

5.  Scrap  Automobiles 

a.  General  Disposal  Practices 

A scrap  automobile  can  be  defined  as  a derelict,  unused,  inoperable  automobile  with 
little  or  no  value.  Based  on  national  averages,  it  is  estimated  that  the  motor  vehicle  survival 
rate  decreases  from  95  percent  after  six  years  in  service  to  less  than  20  percent  after  four- 
teen years  of  service.  During  its  “hfe  cycle”,  a motor  vehicle  will  pass  from  a transporta- 
tion unit  to  a valuable  source  of  spare  parts  for  other  vehicles  and  ultimately  to  a source 
of  scrap  metal  to  be  reused  by  the  metal  industry. 

According  to  State  law,  abandoned  automobiles  are  classified  as  a Group  II  waste 
and  may  be  disposed  of  at  a Class  II  landfill.  Due  to  the  large  amount  of  space  required 
for  storage  of  junk  vehicles  at  disposal  sites  and  problems  encountered  with  the  burial  of 
automobiles,  many  landfills  do  not  accept  junk  veliicles. 

b.  Recommended  Disposal  Procedures 

It  is  recommended  that  every  attempt  be  made  to  dispose  of  junk  vehicles  at  a pro- 
perly licensed  junk  vehicle  wrecking  facility  for  crushing  and  transport  tb  one  of  the  vari- 
ous shredding  plants  located  in  the  region.  The  shredded  vehicles  may  then  be  processed 
into  scrap  and  utilized  by  foundries  to  make  new  steel.  If  it  is  not  possible  to  salvage  the 
junk  vehicle,  disposal  should  occur  at  a Class  II  landfill  that  accepts  scrap  automobiles. 

c.  Junk  Vehicle  Disposal  Program 

A statewide  junk  vehicle  disposal  program  was  implemented  in  July,  1973.  The  pro- 
gram is  financed  by  several  sources:  1)  the  sale  of  junk  veliicles;  2)  a $.50  fee  levied  on  all 
vehicles  registered  in  the  state;  3)  a hcensing  fee  levied  on  all  wrecking  facilities ; and  4)  a 
title  transfer  fee  of  $1.50.  Under  tliis  program,  funds  are  provided  to  counties  for  planning 
programs  as  well  as  operation  costs.  Each  county  may  determine  the  type  of  program  it 
feels  best  suits  the  needs  of  the  county  residents.  Assistance  to  each  county  is  provided 
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by  the  State  as  problems  arise.  The  program  stipulates  that  each  junk  vehicle  graveyard 
must  have  a minimum  of  two  acres  of  land  and  must  be  properly  shielded  from  public 
view.  After  200  vehicles  have  been  accumulated  at  each  graveyard,  a contract  is  obtained 
with  a scrap  dealer  to  dispose  of  the  vehicles.  The  profit  obtained  from  the  sale  of  the 
junk  vehicles  is  then  placed  in  the  state’s  operating  budget. 

At  the  present  time,  there  are  over  100  licensed  motor  vehicle  wrecking  facilities 
within  the  state  which  have  removed  more  than  10,000  junk  vehicles  from  the  state 
since  the  program  was  initiated.  The  majority  of  the  vehicles  are  crushed  on-site  and 
transported  to  one  of  the  various  shredding  plants  located  in  the  Pacific  Northwest.  The 
shredded  vehicles  are  then  processed  into  scrap  and  ultimately  transported  to  foundries 
to  make  new  steel.  The  program  has  functioned  quite  effectively  since  its  inception. 

6.  Hazardous  Wastes 

Many  wastes  produced  by  agriculture,  industry,  hospitals  and  government  may  be  hazard- 
ous and  may  require  special  precautions  during  transport,  hauling  and  disposal.  The  EPA  esti- 
mates that  within  the  United  States,  only  ten  percent  of  the  hazardous  waste  generated  annual- 
ly is  managed  in  an  environmentally  safe  manner.  The  remainder  is  handled  in  a fashion  which 
could  potentially  threaten  human  health  and  the  environment. 

The  Environmental  Protection  Agency  is  responsible  for  the  safe  management  of  hazard- 
ous wastes.  In  May  of  1980,  tliis  agency  released  a revised  set  of  guidelines  pertaining  to  hazard- 
ous waste  materials.  The  regulations  included  criteria  for  the  determination  of  hazardous  solid 
wastes  and  hazardous  waste  generators;  rules  for  transporting  and  disposing  of  the  materials; 
and  a comprehensive  listing  of  hazardous  wastes.  Any  solid  waste  which  exhibits  any  of  the 
characteristics  of  hazardous  waste  (i.e.,  ignitability,  corrosivity,  reactivity,  and  toxicity)  is  sub- 
ject to  the  revised  EPA  regulations. 

These  guidelines  determined  a level  of  hazardous  waste  generation  for  individual  genera- 
tors that  is  most  effectively  managed  by  the  agency.  Any  individual  who  accumulates,  pro- 
duces, or  disposes  of  a waste  classified  by  the  EPA  as  hazardous  at  a rate  greater  than  1 ,000 
kilograms  per  month  (2,200  Ibs/month)  is  subject  to  the  EPA  guidelines  for  hazardous  waste 
management.  (This  standard  does  not  apply  to  fanners  or  ranchers.)  Generators  of  1 ,000  kg/ 
month  or  less  of  hazardous  waste  may  dispose  of  the  material  at  an  on-site  facility  or  must  en- 
sure delivery  of  the  material  to  an  off-site  treatment,  storage  or  disposal  facility  licensed  by  the 
State  to  manage  municipal  or  industrial  solid  waste.  In  addition,  special  regulations  apply  to 
individuals  or  operations  which  generate  more  than  10  kilograms  per  month  of  wastes  categor- 
ized by  the  EPA  as  “liighly  toxic”. 
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The  Environmental  Protection  Agency  guidelines  for  hazardous  waste  management  pro- 
vide the  basis  for  the  State  of  Montana’s  hazardous  waste  policies.  Wastes  classified  as  hazard- 
ous by  the  State  are  the  same  as  those  classified  by  the  EPA  as  hazardous.  Hazardous  waste 
generators  and  disposal  facilities  are  required  to  notify  the  State  regarding  the  type,  quantity 
and  composition  of  the  waste  material  being  handled,  and  may  be  required  to  keep  pertinent 
records  regarding  the  generation,  transport  and  disposal  of  the  hazardous  waste.  In  addition, 
transporters  of  hazardous  waste  materials  and  hazardous  waste  disposal  facilities  must  be  li- 
censed by  the  State,  and  must  operate  in  a manner  consistent  with  state  and  federal  guidelines. 

According  to  State  regulations,  hazardous  wastes  must  be  disposed  of  at  a Class  I site. 
Currently,  no  Class  I sites  are  located  within  the  State  of  Montana;  however,  some  on-site 
disposal  of  hazardous  waste  material  by  industry  does  occur.  The  nearest  hazardous  waste  dis- 
posal sites  are  located  in  Idaho  and  Oregon.  Information  regarding  hazardous  waste  disposal  at 
these  sites  may  be  obtained  by  contacting  the  following  firms: 

Wes  - Con,  Inc.  (Idaho):  (208)  834-2275 

Chem  Security  Systems,  Inc.  (Oregon):  (503)  223-1912 

It  should  be  stressed  that  the  Solid  Waste  Management  Bureau  of  the  State  Department  of 
Health  and  Environmental  Sciences  has  the  primary  responsibility  for  the  safe  management  of 
hazardous  wastes,  and  should  be  contacted  prior  to  the  handling  and  disposal  of  such  materials. 
Procedures  for  proper  transport,  handling  and  disposal  of  hazardous  wastes  can  be  determined 
by  State  officials  on  a case-by-case  basis. 

The  following  narrative  identifies  the  existing  and  recommended  disposal  practices  for  the 
more  commonly  generated  hazardous  waste  types  within  the  study  area. 

a.  Pesticides  and  Pesticide  Containers 
(1)  General 

Because  of  the  agricultural  nature  of  a considerable  portion  of  the  county,  it  is 
expected  that  significant  amounts  of  excess  pesticide  and  pesticide  containers  are 
generated  within  the  study  area.  Proper  handling  and  disposal  techniques  must  be 
utihzed  in  order  to  prevent  detrimental  effects  upon  the  environment  and  public 
health.  According  to  State  law,  no  person  shall  dispose  of  or  receive  for  disposal  any 
pesticide  container  or  pesticide  residue  in  a manner  inconsistent  with  its  labeling  or 
safe  disposal  criteria  and  procedures.  It  is  also  unlawful  to  dispose  of  these  materials 
by  burning  or  by  improper  dumping. 
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(2)  Recommended  Disposal  Procedures 

There  are  several  acceptable  methods  by  which  excess  pesticides  may  be  dis- 
posed of  without  causing  adverse  effects  on  the  environment.  The  most  preferred 
method  of  disposal  is  to  return  the  excess  material  to  the  manufacturer,  distributor, 
or  to  another  party  capable  of  using  the  material.  The  alternate  disposal  method  is 
burial  at  a state-approved  landfill  site. 

Several  procedures  are  recommended  for  the  safe  disposal  of  pesticide  contain- 
ers. Many  combustible  containers  (fertilizer  bags,  etc.)  may  be  disposed  of  at  Class  I 
or  Class  II  landfills,  depending  upon  the  chemical  constituents  the  container  held. 
Burial  of  many  containers  may  occur  on  farm  premises  in  areas  which  will  will  not 
pollute  surface  or  ground  waters.  Non-combustible  containers  (metal  pesticide  tanks, 
etc.)  should  be  triple-rinsed,  following  a procedure  prescribed  by  the  Department  of 
Agriculture,  to  dilute  the  hazardous  material  prior  to  disposal.  After  the  rinsing  pro- 
cedure is  completed,  metal  containers  may  be  disposed  of  by:  1)  returning  the  con- 
tainer to  the  dealer  or  distributor;  2)  depositing  the  container  at  a scrap  metal  yard 
or  junk  vehicle  graveyard  which  has  obtained  state  authorization  to  recycle  pesticide 
containers;  3)  burying  the  container  in  a licensed  Class  I or  II  landfill;  or  4)  burying 
on-fann  in  an  environmentally  safe  manner. 

(3)  Waste  Pesticide  Management  Program 

The  Montana  Department  of  Health  and  Environmental  Sciences  was  involved 
in  a waste  pesticide  management  program  from  1969  through  the  fall  of  1978.  The 
State  accepted  highly  toxic  or  other  waste  pesticides  from  tliroughout  the  state  and 
transported  them  to  storage  bunkers  located  at  the  inactive  Glasgow^  Air  Force  Base 
in  northeastern  Montana.  In  1978  the  pesticides  and  pesticide  containers  were  trans- 
ported to  a hazardous  waste  disposal  site  near  Boise,  Idaho.  The  intent  of  the  pro- 
gram was  to  provide  safe  storage  and  disposal  for  excess  pesticides  generated  by 
users  who  would  normally  face  storage  and  disposal  problems.  The  funds  for  the  pro- 
gram were  exhausted  and  no  grant  monies  are  currently  available  to  continue  the  pro- 
gram. 

b.  Used  Lubrication  Oils 
(1)  General 

Based  upon  studies  performed  in  other  regions  of  the  country,  it  has  been  esti- 
mated that  more  than  two-tliirds  of  the  automobile  lubrication  oil  sold  ends  up  as  a 
waste  product  which  is  not  salvaged  or  reclaimed.  Waste  oils  are  generally  disposed 
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of  in  trash  collections,  on  roadways  to  control  dust,  or  placed  directly  in  landfills. 

If  special  precautions  are  not  taken,  tliis  oil  may  eventually  find  its  way  into  ground- 
water  sources  and  may  become  a pollutant  to  water  supplies.  According  to  state  law, 
petroleum  wastes  are  classified  as  Group  1 wastes  and  should  be  disposed  of  in  a 
Class  I landfill.  EPA  regulations  allow  small  quantities  (1,000  kg/month  or  less) 
to  be  mixed  with  quantities  of  household  wastes  and  disposed  of  at  Class  11  sanitary 
landfills. 

(2)  Recommended  Disposal  Procedures 

The  most  desirable  method  of  reclaiming  used  oils  and  other  types  of  waste 
petroleum  products  is  by  means  of  reprocessing  or  re-refining.  After  lubrication  oils 
have  been  used  over  a period  of  time,  contaminants  such  as  gasoline,  water,  heat- 
and  cold-resistant  additives  and  dirt  collect  in  the  oil.  Re-refining  processes  may  re- 
move the  contaminants  and  the  resultant  product  is  a lubricating  oil  similar  to  the 
original  product. 

Several  other  methods  of  reclamation  may  be  used  to  treat  waste  oils.  These  in- 
clude incineration  and  use  as  a fuel  source,  use  as  road  oil,  and  use  as  an  asphalt  con- 
stituent. Tests  conducted  by  various  industrial  concerns  have  demonstrated  the  feasi- 
bility of  recovering  energy  from  several  types  of  waste  lubricants.  Waste  oil  may  also 
be  used  as  a supplemental  fuel  for  large  boilers.  Although  road  oils  have  been  and  are 
still  manufactured  from  virgin  materials,  a large  amount  of  this  material  is  comprised 
of  waste  oil.  Drain  oil  and  distilled  drain  oil  fractions  may  be  used  as  cutting  stock  in 
the  production  of  asphalt.  Most  of  the  metallic  compounds  present  in  the  oil  are 

relatively  insoluble  and  become  coated  with  asphaltic  materials.  These  qualities 

\ 

make  the  use  of  waste  oil  as  an  ingredient  in  the  production  of  asphalt  relatively 
attractive. 

Based  on  the  analysis  conducted  herein,  it  is  apparent  that  the  most  desirable 
method  of  v/aste  oil  reclamation  is  by  re-refming.  However,  at  the  present  time,  no 
re-refining  facilities  are  available  for  the  waste  oils  generated  by  private  indivuals  in 
the  state.  Several  industrial  concerns  within  the  state  operate  re-refining  facilities; 
however,  these  facilities  are  hmited  to  the  use  of  those  oils  produced  by  each  opera- 
tion. 


The  best  current  alternative  available  to  most  residents  is  to  dispose  of  waste 
oils  in  small  quantities  at  licensed  sanitary  landfills.  In  the  future,  as  re-refining  fa- 
cilities become  more  readily  available  to  residents  of  the  study  area,  it  may  become 
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feasible  to  set  up  storage  tanks  at  strategic  locations  for  public  use  with  ultimate  dis- 
posal at  a major  waste  oil  depot.  It  is  likely  that  larger  quantities  of  waste  oil  would 
be  readily  accepted  by  re-refiners  and  would  result  in  a better  market  price. 
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RECOMMENDATIONS 
A.  RECOMMENDED  ALTERNATIVES 


For  the  past  several  months  the  alternatives  that  were  evaluated  in  detail  for  this  project 
have  been  reviewed  by  local  and  state  officials  and  area  residents.  Several  meetings  were  held 
with  the  members  of  the  Refuse  District  for  this  purpose.  In  addition,  two  public  meetings  were 
conducted  to  obtain  local  input  from  the  area  residents.  Based  on  the  input  received  from  the 
review  committee  and  public  meetings,  recommendations  were  formulated  by  the  members  of 
the  Refuse  District. 

The  recommended  plan  for  the  disposal  of  the  wastes  generated  in  the  Seeley  Lake 
Refuse  District  includes  the  use  of  a new  Class  II  sanitary  landfill  to  be  located  as  near  as 
possible  to  the  community  of  Seeley  Lake.  The  District  members  have  also  indicated  that  if  a 
suitable  landfill  site  cannot  be  located  within  a reasonable  distance  from  the  community  (five 
miles  or  less),  an  alternate  recommended  plan  should  be  implemented.  Tliis  alternate  plan 
includes  the  use  of  a rolloff  container  system  rather  than  the  use  of  a new  sanitary  landfill  with 
the  wastes  that  are  generated  in  the  district  deposited  in  a 40-cubic~yard  container  and  ultimately 
transported  to  the  landfill  located  in  Missoula  for  disposal. 

Included  herein  is  a description  of  the  facilities  and  the  estimated  costs  for  the  recom- 
mended and  alternate  recommended  waste  disposal  alternatives  for  the  Seeley  Lake  Refuse 
District. 

1.  Recommended  Plan:  New  Class  II  Landfill 

As  previously  mentioned,  the  recommended  plan  includes  the  location  and  subse- 
quent use  of  a new  sanitary  landfill  to  dispose  of  the  wastes  generated  within  the  Refuse 
District.  The  landfill  is  to  be  located  and  operated  in  accordance  with  all  State  of  Montana 
Class  II  licensing  procedures.  The  criteria  for  operating  sanitary  landfills  in  Montana  are 
included  in  Section  B of  Part  Two  of  this  report.  Basically,  the  state  criteria  that  must  be 
met  for  a Class  II  landfill  include;  1)  the  site  must  be  located  such  that  no  waste  is  placed 
within  six  feet  of  the  high  groundwater  level  or  stream;  2)  public  access  to  the  site  should 
be  limited  with  fences  and  gates  to  the  number  of  days  deemed  necessary  to  adequately 
serve  the  facility  users;  3)  no  open  burning  shall  be  permitted  at  the  site  at  any  time;  and 
4)  a minimum  of  six  inches  of  soil  shall  be  placed  on  all  waste  the  same  day  it  is  de- 
posited. 


6.1 


As  indicated  in  Part  Three  of  this  report,  it  has  been  determined  that  the  new  land- 
fill should  be  open  four  days  per  week  during  the  period  extending  from  mid-May  to  mid- 
October,  but  would  only  need  to  be  open  for  two  days  per  week  during  the  remainder  of 
the  year  to  adequately  serve  the  public’s  needs.  Based  on  input  from  the  Refuse  District 
members,  the  District’s  operational  plan  would  include  contracting  out  the  daily  mainte- 
nance of  the  site  (compacting  waste  and  providing  soil  cover)  and  the  necessary  trench  ex- 
cavation. Due  to  high  costs,  it  was  not  determined  necessary  or  cost-effective  to  employ  a 
full-time  gate  attendant  at  the  site. 

The  estimated  capital  and  annual  costs  to  locate  and  operate  a Class  II  landfill  for 
the  Seeley  Lake  Refuse  District  are  summarized  in  Table  Vl-1 . It  should  be  noted  that  the 
capital  costs  are  somewhat  hypothetical,  since  no  specific  site  has  been  located  as  of  this 
time.  However,  it  is  reasonable  to  anticipate  that  the  costs  included  in  Table  Vl-1  are  re- 
presentative of  the  anticipated  costs  to  locate  a new  site.  It  should  also  be  pointed  out  that 
the  capital  costs  included  herein  do  not  include  the  expensive  construction  of  an  electrified 
twelve-foot  chainlink  fence  which  would  be  considered  bear-proof.  If  bears  were  to  present 
problems  at  a new  landfill  site,  it  is  anticipated  that  this  type  of  fencing  may  be  necessary. 
If  this  is  the  case,  it  is  estimated  that  this  type  of  fence  would  increase  the  capital  cost  re- 
quirements by  approximately  $30,000,  which  would  in  turn  increase  the  total  annual  cost 
by  $4,000  per  year  if  this  capital  cost  were  amortized  over  a 20-year  period  at  12  percent 
interest. 

During  the  period  between  April  and  June,  1981,  investigations  were  conducted 
by  several  individuals  including  the  County  Extension  Agent,  County  Sanitarian,  the  Con- 
sultant and  local  interested  residents  to  locate  a new  landfill  site.  The  investigations  that 
were  conducted  are  summarized  in  Appendix  A.  Basically,  at  tliis  time  no  landfill  site  has 
been  obtained  primarily  due  to  high  groundwater  and  poor  hydrogeologic  conditions  in 
the  area,  coupled  with  the  fact  that  landowners  in  the  area  are  reluctant  to  grant,  lease  or 
sell  parcels  of  land  for  a landfill  site. 

2.  Alternate  Recommended  Plan  (Roll-Off  Container  System) 

This  alternate  plan  includes  the  location  of  a roll-off  container  site  near  Seeley  Lake 
with  the  wastes  deposited  in  the  containers  ultimately  transported  to  a sanitary  landfill  lo- 
cated in  Missoula.  The  container  site  would  include  a concrete  retaining  wall,  an  earth- 
filled  ramp,  a shelter  over  the  dumping  area,  and  a 40-cubic-yard  metal  container.  A 
graphic  illustration  of  this  typical  container  site  is  depicted  in  Figure  111-3.  For  this  alterna- 
tive, it  is  recommended  that  the  container  site  be  located  as  close  as  possible  to  Seeley 
Lake.  It  is  anticipated  that  the  site  would  encompass  approximately  one  acre  of  land. 
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TABLE  VM 


RECOMMENDED  PLAN 

CAPITAL  AND  ANNUAL  COSTS 
(NEW  CLASS  II  SANITARY  LANDFILL) 

CAPITAL  COSTS 


Item  Units  Unit  Cost  Total  Cost 


1 . Land 

8 ac. 

$3,000/ac. 

$24,000 

2.  Site  work 

L.S. 

— 

4,000 

3.  Fencing 

1,600  ft. 

$2.50/ft. 

4,000 

4.  Roads 

1,000  ft. 

$ 15.00/ft. 

15,000 

5.  Building 

1 ,000  sq.ft. 

$1 5.00/sq.ft. 

15,000 

6.  Utihties 

L.S. 

— 

500 

7.  Contingency 

L.S. 

15% 

9,500 

Total  Capital  Cost: 

$72,000 

ANNUAL  COST 
(148  days  (year) 

Item 

Units 

Unit  Cost 

Total  Cost 

1.  Site  & Road  Maintenance 

2.  Utilities  & Insurance 

3.  Dozer  Operation  & Labor  (Contract) 

4.  Trench  Excavation  (Contract) 

L.S. 

L.S. 

296  hrs.^ 
3,700  cu.yd. 

\ 

$55.00/hr. 

$2.00/cu.yd. 

$ 500 

900 
16,280 
7,400 

Subtotal: 

$25,080 

Amortization  of  Capital  (12%  - 20  yrs.). 

9,650 

Total  Annual  Cost: 

$34,730 

Annual  Cost/Equivalent  Residential  Unit“ 

$35.76 

1 


Based  on  two  hours  per  day  for  each  day  the  site  is  open 


Based  on  971  equivalent  units 


In  regard  to  the  operation  of  the  system,  it  is  anticipated  that  access  to  the  con- 
tainer site  would  not  be  limited.  AH  types  of  waste  including  conventional,  residential 
and  commercial  wastes,  appliances  and  large  objects,  and  a limited  amount  of  rubble 
and  demolition  debris  would  be  accepted.  Once  each  40-cubic-yard  container  was 
filled  a specially  designed  tilt-frame  vehicle  would  be  utilized  to  drop  an  empty  con- 
tainer at  the  site  and  to  pick  up  the  full  container.  According  to  current  waste  gen- 
eration data,  it  is  estimated  that  approximately  243  loads  would  be  transported  annual- 
ly by  the  tiltframe  vehicle  to  Missoula  in  order  to  dispose  of  the  wastes  generated 
within  the  study  area. 

The  estimated  capital  and  annual  costs  to  operate  this  disposal  system  are  sum- 
marized in  Table  VI-2.  Like  the  landfill  alternative  previously  mentioned,  the  capital 
costs  included  herein  are  estimates  due  to  the  fact  that  a specific  site  has  not  been  iden- 
tified. It  should  also  be  pointed  out  that  the  costs  contained  in  the  table  assume  that 
the  District  would  own  and  maintain  the  container  site  but  that  the  ownership  and  op- 
eration of  the  tilt-frame  veliicle  and  the  necessary  contamers  would  be  contracted  out 
to  a private  enterprise. 

B.  IMPLEMENTATION  STRATEGIES 

1 . Organizational  Strategies 

After  reviewing  several  alternate  implementation  strategies,  it  is  recommended 

that  the  existing  Seeley  Lake  Refuse  District  continue  to  be  the  legal  entity  which  will 

implement  the  recommendations  of  this  study.  The  Board  of  Directors  and  financial 

framework  have  been  organized  and  in  operation  for  the  past  few  years,  and  thus  this 

\ 

District  has  the  experience  and  organizational  expertise  to  carry  out  the  necessary  steps 
to  implement  the  program. 

2.  Financial  Strategies 

There  are  two  alternative  means  of  financing  the  projected  costs  for  the  recom- 
mended waste  management  plan(s).  The  first  alternative  would  involve  the  implementa- 
tion of  a service  charge  to  be  assessed  to  each  District  member  along  with  the  general 
county  taxes.  The  assessment  should  be  equitable  and  based  on  the  quantities  of  waste 
generated.  Once  the  program  has  been  put  into  effect,  a detailed  survey  may  be  neces- 
sary to  determine  each  individual  commercial  and  residential  unit’s  equitable  assess- 
ment. Average  equivalent  unit  assessments  have  been  estimated  for  the  recommended 
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TABLE  VI-2 


ALTERNATE  RECOMMENDED  PLAN 

CAPITAL  AND  ANNUAL  COSTS 
(ROLL-OFF  CONTAINER  SYSTEM) 

CAPITAL  COSTS 


Item 


Total  Cost 


1 . Land 

$3,000 

2.  Sitework  and  Ramp 

3,000 

3.  Concrete  Slab  and  Wall 

7,000 

4.  Shelter 

3,000 

5.  Container 

5,000 

6.  Contingency 

2,000 

Total: 

ANNUAL  COSTS 

$23,000 

Item 

Units 

Unit  Cost 

Total  Cost 

1 . Maintenance  of  Container  Site 

2.  Tilt-Frame  Vehicle: 

a)  Depreciation,  Operation, 

L.S. 

— ' 

$ 200 

& Maintenance 

26,730  mi. 

$1.13/mi. 

30,200 

b)  Labor 

972  hrs. 

$10/lir. 

9,720 

3.  Drop  Charge  at  Missoula  Landfill 

883  tons 

$5. 50/ton 

4,860 

Subtotal;  $44,780 

Amortization  of  Capital  (12%  - 20  yrs.)  3,080 


Total  Annual  Cost: 


$48,060 


Annual  Cost/Equivalent  Unit  per  Year 


1 


$49.50 


1 


Based  on  971  equivalent  units 


alternative  and  were  utilized  to  determine  the  estimated  equivalent  residential  unit  cost. 
In  regard  to  financing  initial  capital  outlays  required  by  the  district,  it  is  recommended 
that  either  direct  loans  or  possible  state  or  federal  grants  be  utilized.  For  all  costs 
included  herein,  it  has  been  assumed  that  direct  loans  with  terms  equal  to  twelve  percent 
annual  interest  for  a 20-year  payback  period  would  be  utilized. 

A second  alternate  strategy  to  finance  the  necessary  system  costs  would  involve 
an  increase  in  the  mill  levy  assessment  to  all  Refuse  District  members  in  order  to  raise 
the  capital  investment  requirements.  Under  this  assessment  method,  the  necessary  finan- 
cing of  the  annual  operational  costs  could  then  be  financed  either  through  a service 
charge  assessment  to  each  Refuse  District  member  or  through  a user  charge  system 
whereby  a gate  attendant  working  at  the  refuse  disposal  facility  would  collect  fees 
according  to  a pre-determined  rate  schedule.  If  this  user  charge  system  is  utilized,  how- 
ever, the  annual  cost  to  operate  the  recommended  plan(s)  will  probably  be  somewhat 
higher  than  shown  in  Tables  VI- 1 and  VI-2  since  the  cost  of  a gate  attendant  was  not  in- 
cluded in  these  estimates. 

Through  discussing  the  various  available  financial  strategies  with  county  and  city 
officials  who  have  implemented  waste  programs  similar  to  those  recommended  herein,  it 
is  the  general  consensus  of  most  officials  that  the  service  charge  assessment  is  by  far  the 
best  financial  strategy  for  these  types  of  programs  for  the  following  reasons:  1)  it  is  the 
most  equitable  method  since  it  is  based  on  volumes  of  waste  generated  rather  than  on 
taxable  valuation;  2)  it  is  considerably  easier  and  less  expensive  to  assess  than  user 
charge  systems,  and  3)  more  waste  is  disposed  of  at  the  program’s  facihties  and  less 
waste  is  indiscriminately  dumped  in  ravines,  etc.  due  to  the  fact  that  gate  fees  tend  to 
discourage  the  use  of  public  facilities.  Obviously,  the  final  decision  on  which  financial 
strategy  is  most  appropriate  for  this  project  will  depend  on  the  final  alternative  selected 
and  the  operational  strategy  implemented. 

3.  Implementation  Schedule 

To  effectively  and  efficiently  implement  the  recommended  plan  for  the  district, 
it  is  necessary  to  delineate  and  follow  a detailed  schedule.  Included  in  Table  VI-3  is  a 
general  implementation  and  time  schedule  that  may  be  appropriate.  As  indicated  in  the 
enclosed  time  schedule,  the  first  major  decision  that  must  be  made  by  the  District 
involves  the  selection  of  the  disposal  alternative  which  should  be  implemented.  As 
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indicated  herein,  the  primary  recommendation  includes  the  use  of  a new  sanitary 
landfill  located  in  the  Seeley  Lake  area  with  the  alternate  plan  involving  the  use  of  a 
40-cubic-yard  transfer  system.  Once  this  decision  has  been  made  by  the  Refuse  Board 
members,  the  remaining  tasks  necessary  to  implement  the  selected  disposal  system 
should  be  similar,  regardless  of  which  disposal  alternative  is  implemented. 
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TABLE  VI-3 


SEELEY  LAKE  REFUSE  DISTRICT 
IMPLEMENTATION  SCHEDULE 


TASK  ESTIMATED  TIME  FRAME 


1.  Finalize  Site  Location  Evaluations  and  Select  Disposal 
Alternative  to  be  Implemented. 

01/01/82  - 06/01/82 

2.  Finalize  Implementation  Strategies. 

06/01/82  - 07/01/82 

3.  Prepare  Plans  and  Specifications  for  Constructing 
Necessary  Site  Improvements. 

07/01/82  - 09/01/82 

4.  Prepare  Specifications  for  Obtaining  Competitive 
Bids  for  the  Operation  of  the  Proposed  Facihties 
and  Equipment. 

07/01/82  - 09/01/82 

5.  Obtain  Necessary  Licenses  and  Permits. 

09/01/82  - 11/01/82 

6.  Advertise  and  Award  Contract(s)  for  Constructing 
Necessary  Site  Improvements. 

11/01/82  V 02/01/83 

7.  Advertise  and  Award  Contract(s)  for  the  Operation 
of  the  Proposed  Facilities  and  Equipment. 

11/01/82  - 02/01/83 

8.  Complete  the  Construction  of  all  Necessary 
Site  Improvements. 

02/01/83  - 07/01/83 

9.  Determine  Final  User  Assessment. 

04/01/83  - 06/01/83 

10.  Begin  Use  of  New  System. 

07/01/83 
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APPENDIX  A 


SANITARY  LANDFILL  SITE  LOCATION  INVESTIGATIONS 


APPENDIX  A 


SANITARY  LANDFILL 
SITE  LOCATION  INVESTIGATIONS 


A.  INTRODUCTION 

As  a result  of  the  economic  cost  comparisons  of  the  various  alternatives  evaluated  for  the  Seeley 
Lake  Refuse  District  in  Part  Three  of  this  report,  it  was  the  general  consensus  of  the  Refuse  District 
Board  of  Directors  to  implement  the  alternative  of  locating  a new  district  landfill  as  close  as  possible 
to  Seeley  Lake.  Based  on  this  decision,  the  fmal  efforts  of  tliis  study  were  directed  toward  conduct- 
ing a landfill  location  study  for  the  area. 

Initially,  the  Board  of  Directors,  the  County  Sanitarian  and  the  Consultant  obtained  available 
ownersliip,  topograpliic  and  soils  maps  of  the  Seeley  Lake  area.  From  these  maps,  eight  possible 
landfill  sites  were  identified  for  further  analysis.  Through  on-site  visits  and  consultations  with  Mr. 
Skip  Stem  (Soil  Scientist  for  the  Soil  Conservation  Service)  and  representatives  of  the  State  of  Mon- 
tana Sohd  Waste  Management  Bureau,  the  sites  were  evaluated  and  ranked  according  to  various  ap- 
plicable criteria.  Included  in  the  following  narrative,  tables  and  figure  is  a summary  of  this  location 
analysis. 

B.  GENERAL  DESCRIPTION  OF  SITE  LOCATION  CRITERIA  EVALUATED 


Summarized  herein  is  a general  description  of  the  major  criteria  that  were  evaluated  for  the 
eight  possible  landfill  sites. 

1.  Capacity 

The  volume  requirements  for  a landfill  site  are  directly  related  to  the  quantities  of  solid 
waste  generated,  the  in-place  density  of  the  solid  waste,  and  the  hydrogeologic  conditions.  A 
landfill  site  should  be  of  adequate  size  to  dispose  of  the  planning  area’s  wastes  for  a minimum 
of  20  years. 

2.  Land  Availability  and  Surrounding  Land  Use 

An  important  criterion  that  must  be  considered  when  locating  a landfill  site  is  the  compati- 
bility of  the  landfill  operation  with  the  land  use  of  the  adjacent  properties.  In  essence,  the  op- 
eration of  a landfill  is  similar  to  a large  excavation  project.  Basically,  the  operation  of  a landfill 
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consists  of  excavating  large  volumes  of  soil  and  then  replacing  the  soil  on  deposited  wastes  at 
some  future  time. 

Due  to  the  nature  of  a sanitary  landfill  operation,  it  is  most  desirable  to  locate  a landfill 
adjacent  to  property  utilized  for  industrial  or  agricultural  purposes.  If  a landfill  is  operated 
extremely  well,  however,  landfills  can  also  be  located  near  residential  areas.  Regardless  of  the 
surrounding  land  use,  however,  extreme  precautions  should  be  taken  to  minimize  the  exces- 
sive noise,  traffic,  and  blowing  paper  and  debris  which  may  result  from  the  day-to-day  opera- 
tion of  a sanitary  landfill. 

In  addition  to  the  surrounding  land  use  of  an  area,  the  availability  of  land  is  a key  factor 
when  locating  a landfill  site.  The  most  desirable  situation  is  to  locate  parcels  of  land  wliich 
the  landowners  are  wilhng  to  sell  or  lease  for  a fair  market  price  and/or  parcels  of  land  which 
are  pubhcly  owned.  In  most  instances,  if  owners  are  not  initially  willing  to  sell  land  for  a 
landfill  site,  condemnation  proceedings  will  be  required.  This  acquisition  procedure  is  usually 
not  only  time-consuming,  but  also  quite  expensive. 

3.  Topography 

A sanitary  landfill  can  be  constructed  on  virtually  any  terrain,  but  some  land  forms  re- 
quire that  extensive  site  improvements  be  made  and  expensive  operational  techniques  fol- 
lowed. Flat  or  gently  rolling  land  not  subject  to  flooding  is  best,  but  this  type  is  also  highly  de- 
sirable for  farming  and  industrial  parks,  and  tliis  desirability  drives  up  the  purchase  price. 

Depressions  such  as  canyons  and  ravines  are  more  efficient  than  flat  areas  from  a land  use 

standpoint  since  they  can  hold  more  solid  waste  per  acre.  Cover  material  may,  however,  have 

\ 

to  be  hauled  in  from  surrounding  areas.  Depressions  usually  result  when  surface  waters  run  off 
and  erode  the  soil  and  rock.  By  their  nature,  these  types  of  teiTain  require  special  measures  to 
keep  surface  waters  from  inundating  the  fill. 

There  are  also  numerous  man-made  topographic  features  scattered  over  the  land  such  as 
stone  and  clay  quarries,  sand  and  gravel  pits.  In  most  cases,  these  abandoned  depressions  are 
useless,  dangerous  eyesores.  Many  of  them  can  be  safely  and  economically  reclaimed  by  util- 
izing them  as  sanitary  landfills. 

4.  Hydrogeologic  Conditions 

When  analyzing  a potential  sanitary  landfill  site,  two  main  hydrogeologic  conditions  should 
be  reviewed:  1)  the  location  of  groundwater;  and  2)  the  classification  of  soils  and  geologic 
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conditions.  The  major  hydrogeologic  criteria  which  should  be  analyzed  for  each  condition 
when  locating  a landfill  site  are  summarized  herein. 

(a)  Groundwater 

Currently,  the  state  laws  and  regulations  require  that  solid  wastes  cannot  be  placed 
in  the  zone  of  saturation.  Tliis  is  due  to  the  potential  groundwater  pollution  which  may 
occur  when  decomposed  solid  waste  interacts  with  water  to  produce  “leachate”  (a  solu- 
tion containing  dissolved  and  finely  suspended  solid  matter  and  microbial  waste  products). 
To  protect  against  the  possibility  of  the  leachate  generated  at  a landfill  reaching  the 
groundwater,  an  impermeable  layer  of  soil  is  usually  recommended. 

Because  of  the  potential  for  polluting  the  groundwater  at  a landfill  site,  detailed  in- 
vestigations should  be  conducted  to  determine  the  exact  location  of  the  groundwater.  The 
site  should  then  be  designed  so  that  the  waste  does  not  come  into  contact  with  the 
groundwater.  The  depth  to  which  solid  waste  can  be  placed  in  a site  and  consequently  the 
site’s  life  will  be  limited  by  the  location  of  the  groundwater. 

(b)  Geologic  Conditions 

Thi'ee  geologic  considerations  should  be  analyzed  when  a potential  sanitary  landfill 
site  is  evaluated:  1)  the  suitability  of  existing  soils  for  the  excavation  of  trenches;  2)  the 
suitability  of  utilizing  excavated  material  for  covering  solid  wastes;  and  3)  the  suitability 
of  existing  soils  to  retain  leachate  within  the  confines  of  the  landfill  site. 

Basically,  the  most  suitable  geologic  conditions  for  a landfill  site  consist  of  a 20-  to 
40-foot  sandy  loam  layer  of  soil  underlain  by  an  impermeable  clay  layer.  The  sandy  loam 
soils  are  quite  favorable  due  to  the  ease  in  which  the  material  can  be  excavated  and  util- 
ized for  providing  daily  soil  cover  on  the  deposited  solid  wastes.  Naturally,  the  denser  the 
soils  are,  the  less  favorable  the  site  is  due  to  higher  excavation  and  daily  cover  costs.  The 
least  desirable  soil  types  for  a landfill  site  are  bedrock  and  shales. 

In  regard  to  the  base  of  a sanitary  landfill,  a highly  impermeable  layer  of  material  is 
most  desirable.  A silty  clay  or  clay  material  is  most  suitable,  although  other  material  types 
are  adequate  if  the  site  is  properly  designed  and  the  materials  are  competed  to  their  opti- 
mum moisture  content. 

5.  Access 

Because  of  the  liigh  number  of  velricles  which  utilize  a landfill  over  its  useful  life,  the 
transportation  distances  and  access  to  a site  are  quite  important.  The  site  should  be  located  as 
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close  to  the  centroid  of  waste  generation  as  possible,  and  should  also  be  located  on  or  near  the 
major  highways  and  arterials  serving  the  landfill’s  service  area.  In  most  instances,  it  is  not  rec- 
ommended to  route  solid  waste  collection  vehicles  through  residential  areas.  If  a sanitary  land- 
fill must  be  located  near  a residential  area,  alternate  transportation  systems  should  be  devel- 
oped if  at  all  possible. 

In  addition  to  the  permanent  roads  provided  by  the  public  road  service,  it  is  also  neces- 
sary to  provide  a system  of  permanent  and  temporary  on-site  roads.  On-site  roads  may  be  con- 
structed by  compacting  the  natural  soil  present  and  by  controlling  drainage  or  by  topping  with 
a layer  of  tractive  material  such  as  gravel,  crushed  stone  or  cinders.  If  more  than  100  to  150  ve- 
hicles per  day  utihze  the  site,  it  may  prove  advantageous  to  utilize  lime,  cement  or  asphalt 
binders  to  make  the  road  more  serviceable. 

C.  SUMMARY  OF  LANDFILL  LOCATION  INVESTIGATIONS 

As  previously  mentioned,  eight  alternate  landfill  sites  were  identified  and  evaluated  according 
to  the  location  criteria  discussed  in  Section  B above.  The  approximate  locations  of  these  sites  are 
shown  on  Figure  A-1.  A brief  description  of  each  of  the  eight  sites  is  included  in  Table  A-1. 

Based  on  the  investigations  and  analyses  conducted  for  each  of  the  eight  sites,  it  was  attempted 

to  rate  each  site  accordmg  to  the  criteria  summarized  herein.  This  ranking  is  given  in  Table  A-2.  As 

shown  in  this  table.  Site  No.  4,  which  is  owned  by  Champion  Intenational,  and  Sites  No.  7 and  8, 

which  are  located  on  U.S.  Forest  Sei^vice  land,  appear  to  have  the  highest  overall  ratings  based  on 

the  criteria  analyzed.  It  should  be  noted  however,  that  due  to  the  porous  soil  types  and  the  high 

groundwater  in  the  Seeley  Lake  area,  it  does  not  appear  that  any  of  the  eight  sites  investigated 

\ 

would  meet  state  and  federal  hydrogeologic  criteria  without  utilizing  some  type  of  plastic  or  ben- 
tonite liner  to  reduce  the  percolation  rate  of  the  landfill  base  to  minimum  acceptable  levels.  As  of 
this  date,  the  local  officials  in  the  area  have  not  made  a final  decision  as  to  the  location  of  a landfill 
site. 
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. Landfill  Location  and  Number 
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